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ENCINEERING NEWS. 

GALVESTON IS RECOMMENDED FOR A DEEP WATER 
HARBOR by the Board of Government Engineers ap- 
pointed to report on the must feasible site for a deep 
water harbor on the Gulf coast. It is urged, how- 
ever, that Sabine Pass and Aransas Pass be im- 
proved as well. Apart from the engineering prob 
lems involved in the maintenance of a deep-water 
harbor, it is beyond question that Galveston is by 
far the best location for a port on the Texas coast. 
It is already an important shipping point and rail- 
way terminus, and trade will flow there far more 
readily than to some place where a city as well asa 
harbor must be built. The inevitable increase in 
real estate at a deep-water port will benefit the 
residents of a whole city instead of a single specula- 
tive syndicate, as would be apt to be the case if an 
entirely new site were chosen. 


THE U. 8S. CENsuUS officials have issued special 
blanks asking for reports of the main statistics of 
rail transportation for each year from 1881 to 1889 
inclusive, which, with the regular 1880 and 1890 sta- 
tistics, will make a complete record for eleven years 
of the information asked for. This includes mile. 
age, train mileage,ton and ton-mileage, passenger 
and passenger mileage statistics: locomotives and 
cars by classes and uses (this will be especially 
novel and valuable); earnings and expenses (in very 
little detail) and number of employés by classes. 
lvis a commendable effort, which we hope will suc- 
ceed in gathering full reports. 


THE Hvtpson RIVER TUNNEL is now advancing 
- slowly. About 25 men are employed onthe north 
tunnel, west end; on the east (New York) end, 
which is excavated out about 150 ft., work will 
soon start. The English contractors for Fowler & 
Baker, who represent the bondholders, are Messrs. 
Pearson & Son, who will take charge early in Feb- 
ruary, and have agreed to finish both tunnels in 13 
months. Mr. WM. R. Hutton is to be the Resident 
Engineer. A short lateral connection from the 
west end of the north tunnel, which is well out 
toward the middle of the river, will be driven across 
to the line of the south tunnel, giving four points 
of attack onit. We shall give further details of 
the work shortly, 


ENGINEERING NEWS 
THE COLORADO CANON SURVEYING PARTY, under 
ROBERT B. STANTON, Chief Engineer of the Denver, 
Colorado Cafion & Pacific Ry., has reached and 
passed Lee’s Ferry, at the head of the Marble Cafion, 
the location of which may be seen on the map which 
appeared in our issue of Sept. 22, and is now just 
starting on the survey of the unexamined parts of 
the great caion, which include the lower part of the 
Marble Caiion. So far, the difficulties of the route 
have proved much less than was expected or than 
previous reports would indicate, and it may reason 
ably be hoped that this good fortune may continue. 


THE MOST SERIOUS RAILWAY ACCIDENT of the week 
Was a rear collision on the East Tennessee, Virginia 
& Georgia Railroad near Jacksonville, Ala., on Dec 
20. The first section broke in two, and the rear 
part was run into by the second section. One man 
was killed.——-T wo freight trains on the Columbus, 
Hocking Valley & Toledo Railway collided on a 
trestle near Delaware, O., Dec. 18; three coal cars 
were thrown intothe creek and one man was fatally 
injured. The train orders were disobeyed or misun 
derstood.——Another rear collision of freight trains 
is reported. It occurred on the Burlington & Mis 
souri River Railroad at Sutton, Neb., Dec. 21, a fast 
freight train running into another freight train 
which had stopped at the water tank. One man 
was seriously injured and several cars were wrecked, 

Two passenger trains were wrecked by broken 
rails on the Brunswick & Western Railroad in 
Georgia. Four or five persors were injured. 


A LANDSLIDE blocked the Pine Creek Railway be 
tween Four-Mile Run and Tiadaghton, Pa., last 
week. A mass of earth and reck came down the 
side of the mountain and buried the track to a depth 
of 15 ft. The floods in the Sacramento River have 
caused serious breaks in the levee below Sacramento , 
Cal., and there is apprehension that the channel ot 
the river may be changed. 


SEVERAL BRIDGES in California bave been wrecked 
by the recent floods. The bridge at 
among those carried away. 


Chico was 


AN ENGINEMAN FELL DEAD on his engine on the 
Georgia Pacific Ry., at Leeds, Ala., just as he was 
reaching for the air brake, The cause of death 
was not stated, but was probably heart disease or 
apoplexy. There was no ¢mergency, and no seri- 
ous consequences resulted; but it is obvious that 
such a casualty is particularily likely to happen 
when there is some sudden and startling emer 
gency, and the consequences of such a casualty on 
lines of crowded traffic, like our city rapid transit 
lines, may yet prove very serious. Fortunately it 
is a kind of calamity for which no one could be 
justly held responsible, unless it should appear 
that there had been unreasonable neglect in avoid- 
ingcrowding and intricacy of operating methods. 


THE UNSEASONABLY WARM WEATHER which the 
whole countr, seems to be enjoying during the holi- 
day week is worth at least passing novice. In New 
York and vicinity the thermometer was on Christmas 
Day 62° Fahy, in the shade on the north side of houses 
and 83° in the sun, the g ound of course being en- 
tirely without any evidence of winter. So far there 
has not been a day in New York which could really 
be called a cold, winter day, but there has been a 
great dea: of rain and two or three iuches of snow, 
which we.t off in a few hours. 


THE WORLD’s FAIR MOVEMENT languishes both in 
New York and Chicago, pending action by Congress, 
of which there is as yet nosign. The chance ofthe 
fair being held anywhere in 1892 seems to us at least 
very slim, 1890 being now upon us. The heavy sub- 
scription fund claimed by Chicago two or three 
months ago seems to have-been largely wind, as is 
practicaliy confessed by the effort now making to 
put this fund on a definite basis in black and white, 
the aggreg ite as yet attained in this form being but 
little more than $2,500,000. 


THE St. CLAIR TUNNEL is making steady and sat- 
isfactory progress. A vein of soft material, recently 


met, was successfully passed through, and the head- 
ing is now in hard clay again. 


THE Derroit Union Depot ComMPANy has begun 
condemnation proceedings for acquiring the real 
estate necess iry for its structure and tracks. 


Gol 


JeRSEY CITY'S FUTURE WATER SUPPLY has been 
reported upon by the City, Street, and Water Board 
The report does not favor the offer of the Lehigh 
Vafley Railroad Co 
million but 


to supply water at #2 per 
galls. directs the city’s 
find what are the best terms which can 
be made with the Montclair Water Co., which has 
offered to furnish a supply at #0 per million galls 


representa- 
tives to 


THE TOTAL ECLIPSE OF THE SUN was observed by) 
the American party stationed at St. Paul de 
Loanda, Africa, on Dec. 23, with very fair results 
A cable dispatch to the Herald from Prof. DAvVIp 
P. Topp, says 
rhe direct view with the 
focus entire 
mounting for it worked very 
circumpolar plates of 2 ins. 
without difficulty. 
partially eclipsed sun 
before the middle of the eclipse and ten after totality. 
The beginning of the total eclipse or the sex 
was lost in the 
and the third contact was obscured by clouds and was 
The end 
contact, happened in the clouds 


w it, 
equatorial 
rhe 

handled 


photoheliograph ol 


proved an success, and the 


successfully. new 
in diameter were 
Each plat 


Seventy pictures were obtained 


has ten images of th« 


ond contact 


clouds and could not be observed, 


not observed, of the eclipse, or fourth and cast 
Neither photograpbic 
records nor optical observations of it were possible. The 
pneumatic movements of all the photographic apparatus 
were thoroughly accurate, Not only 
tions of the exposures regulated with entire precision 
put the exact time of the beginning and ending of every 
exposure was automatically 
paratus, 

It is demonstrated that the 
with pneumatic 
operate five telescope cameras as easily as two or thre: 


were the dura- 


recorded by the same ap 
principle is correct, and 


valves it is shown to be possible to 


have been managed in eclipse work heretofore, 


NEW YoRK STATE CANALS in the just 
closed, according to the report of Superintendent of 
Public Works SHANAHAN, 
freight, a gain of 427,421 tons over 1888 
value of the freight was $154,584,222 
one-third of 
York City. the year 58 new 
built with an aggregate carrying capacity of 11,015 
tons 


seasol 


earried 5,370,569 tons of 

The total 
A little over 
New 
were 


the tonnage was destined for 


During boats 


A DEVICE FOR UTILIZING THE P 
FALLS, invented Chicago engineer named 
MAGINN, has been awarded the gold medal offered 
by the Buffalo International Fair for the best ip 
vention for this purpose. According to a press re 
port, the device consists of an overshot wheel 6 ft 
in diameter, to be mounted behind the falling 
sheet of water,and moved by proper machinery 
toward or away from the waterfall as the power 1s 
needed. This wheel is to drive dynamos by friction 
clutch connections, and the power will be trans 
mitted by wire to any desired piace. The invention 
is said to have been awarded the prize over 150 com 
petitors. Various little difficulties may occur to 
professional readers as likely to interfere with the 
operation of this truly remarkable invention. It is 
to be at least hoped that the inventor will not build 
his 60-tt. wheel on the bank of the river, and then 
recollect that he has not solved the problem of 
carrying it through the falling sheet of water to its 
location on the rear side. 


WER OF NIAGARA 
by a 


A NEW ALUMINUM PRocEss is claimed to have 
been discovered by an Atlanta, Ga., chemist, and 
Mr. S. W. GoopkE of that city has undertaken to 
start a company. The process is claimed 
duce aluminum at a cost far below #1 per th. 


fo pre 


A COMPETITIVE TRIAL OF FLOUR MILLING MA 
CHINERY will take placein Santiago, Uhili, abont the 
middle of next September. Premiums of #4,000, 83, 
000, and $2,000 will be awarded tothe most perfect 
systems, but the chief result will be the adoption in 
the great wheat-growing country of South America 
of the best milling appliances. Chili offers excep 
tional inducements to manufacturers who desire to 
enter their plant for competition. ‘Further particu 
lars may be obtained from the Consul General of 
Chili, in this city. ; 

[In the article on the important questiou of brick 
pavements published last week, there were one or 
two typographical errors liable to deceive. What 
was, intended to say in the first few lines was, not 
to mix sand (not “‘hard’’) with it, nor take clay 
mingled with sand (not “soft’’), or fire clay. <A 
little farther down it was intended to say that 
the bricks should be made with an end pressure in 
the machine, not an “ under”’ pressure. 
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The Comparison of Indicators. 5. The accuracy of the drum motion does not depend 
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It isnecessary to the correct action of the drum, that 


sesiiieatibiie upon the indicator itself, but upon the method of con- its natural speed of oscillation should agree properly 

At the last meeting of the American Society of necting it with the engine. It is mainly a geometrical with the speed of the engine, and every drum and spring 
Mechanical Engineers, Prof. J. BURKITT WEBB. of question, The experimental determination of theerror have its own period of oscillation. To ascertain this, 
Hoboken, N. J., presented a paper with the ae would consist in setting the piston of the engine in a the spring should be made fast to the drum, instead of 


title, which we briefly abstract as follows: 


An indicator may be used for three things : 


(a) To obtain the ara 
of the true card, as re- 
presenting the work done 
per stroke. 


(b) To obtain the pres- 
sure at some particular 
point of the stroke. 

(c) To Obtain the shape 
of the true card, as indi- 
cating the condition and 
action of the steam and 
various parts of the en- 
gine. It does not follow 
that, because one indi 
cator is superior to an- 
other for one of these 
uses, it is so for the other 


two, 


Instruments differ in 
details of construction, 
and there are varying 
opinionsas to the mer- 
its of each type. The 
following, however, re- 
fers only to the ordi 
nary forms of instru- 
ment and the causes 
which affect its accu 
racy. 

1. Uniformity of the 
spring. 

2. Parallelism of the 
piston movement to the 
cylinder, 

8 Uniformity of the 
pencil movement. 

4, Parallelism of the 
pencil movement to the 
drum axis, 

5, Accuracy of the 
drum motion. 

6. Phase of the ‘drum 
motion, 


t. Mass of the parts 
and its distribution, and 
the strength of the 
spring. 

8. Friction of the pis- 
ton and pencil move 
ments. 


¥. Lost motion. 


1. Aspring can be in- 
vestigated and the card 
corrected for any lack of 
uniformity discovered. 

2, The parallelism of 
the piston movement de- 
pends mainiy upon the 
way in which it is at- 
tached to the spring. 
The ideal piston should 
remain parallel to the 
cylinder throughout its 
motion, independent of 
any restraining action 
of the latter upon it, 
but the actual piston is 
more or less guided by 
the cylinder, by which 
action a variable friction 
is caused. The, cylinder 
compels the piston to 
slide along paralle!) to it- 
self, whereas, were the 
cylinder absent, the pis- 
top would generally fol- 
iow a different path, 


The action of the 
spring itself, if im 
properly connected to 
the piston, may cause 
the piston to bind in 
the cylinder and pro- 
duce a friction, in- 


creasing as the spring is compressed. 


the card should be the same. 





WE ARE indebted to Mrs. MARCIA B. JORDAN, of The tall surveyor smiles a hii, 
Portland, Me., for the accompanying lines and But heartily replies: 4 
graceful little drawing, describing an actual occur * All right! Keep quiet as a mouse, me 
rence which will appeal strongly to the memories of Don't even bilak your eyes: 

: He peers across the instrument, 
personal experience of many of our readers. At It takes him rather long; 
this festive season of the year our readers will, we He even leaves his stand sometimes, 
are sure, pardon us for so far relaxing from the 
usual severely technical nature of our contents as to 
enliven our Christmas number with this little 
jeu Vesprit, The sketch, which is by another hand 
than Mrs, JORDAN’s, almost speaks for itself, but 
Mrs. JORDAN entitles the lines accompanying it— 


However, be it far from Dick 
on To spoil a photograph, 
And so he sits as still as still! 
And does n't even laugh. 


DICK SITS FOR HIS PHOTOGRAPH. 


Oh, amateur photography 
Is very popular; 
And Dick’s big brother owns, forsooth, 
A modern camera. 
So Dickie has been negatived 
In every sort of guise ; 
In all kinds of positions 
Of large and lesser size. 


That night at dusk, when Dick relates, 
The family among, 
The jolly frolics of the day, 
With busy little tongue, 
His baby heart is badly hurt, 
Yes, really grieved quite sore, 
When what he says about “ no proofs” 
Is greeted with a roar, 
But “my big brother” checks the shout, 
And drawing Dickie near, 
He tells him what surveying means, 
And makes it very clear; 
Till Dick—all smiles—is ready too 
To chuckle, * Don’t you see’ 
I thought, not distances they took, 
But little boys like me!” 


One day there strides along the street 
A civil engineer ; 
With sitting-pole and big steel tape 
And transit,—very queer, 
And Dickie—knowing now his ground 
And feeling full of giee— 
Assumes at once an easy pose, 
And says, * Oh, please take me! ” 


And Dickie thinks that’s wrong. 


number of positions and causing the indicator-pencil to being simply hooked to it, and the drum should be 
describe a vertical line on the card for each position; if mounted upon centers so that it may oscillate with little 
the positions of the piston are equidistant, the lines on friction. When the spring and drum are so propor 


tioned to each other that 
they have the same time 
of oscillation as the en- 
gine, the phase of the 
drum, !f there be no fric- 
tion, will agree with the 
phase of the engine; that 
is, the drum will reverse 
at exactly the same in- 
stant that the engine does, 
and a cord conveying 
motion tothe drum will 
remain uniformly 
stretched, so that it wil! 
not change its length. 

When the piston motion 
is not harmonic, as is or- 
dinarily the case, a long 
string will allow the drum 
motion to depart from the 
exact reduction of the 
piston motion so as to be- 
come more like the nat- 
ural harmonic oscillation 
of the drum. With some 
engines having short con- 
necting rods, this would 
be a point requiring in 
vestigation as to the ac 
curacy of the card if u 
jong string connection 
were used. 


It sometimes happens 
with a weak drum-spring 
ora heavy drum that the 
latter oversteps or throws. 

6. If there be any 
frictional resistance to 
the movement of the 
drum, it will lag some 
what behind the engine 
movement, 


7. It is not enough 
to consider the weight 
or mass of the moving 
parts, as is often done, 
but the distribution 
must also be taken into 
account, 


8, The friction of the 
piston and pencil mo- 
tions, and the partia! 
throttling or friction of 
the steam in the pas- 
sages, modifies and checks 
the oscillations, and after 
they have disappeared, it 
shifts the lines of the 
card, principally the ex- 
pansion line, so as to alter 
the shape of the card and 
increase, generally, its 
area. The greater the 
friction the less will be 
the oscillations, and the 
sooner they will disap- 
pear, but the greater will 
be the subsequent distor- 
tion of the card. 


9. Lost motion to any 
appreciable extent is sim- 
ply imperfect construc- 
tion of the instrument, 
and can be more or less 
accurately ascertained 
a correction made for it. 


Returning now to a, ), 
and c. the following re- 
marks may be mace as to 
the action of an indicator: 

For the purpose a, the 
card is affected by (1), (2), 
on account of the piston 
friction (3), (5), (6), (8), and 
(9). A fault in 2 may ap- 
preciably alter the area; 
faults in (1), (3), (), and 


uces area of 
When cords, however, are introduced into the reduc- (9) may be allowed for. (6) always red the > 


Sand 4. Uniformity and parallelism of tke pencil i.) nechanism which actuates the drum, there is liability steam card, (8), so far as produced by a fault in (2) 


movement depend upon the geometrical nature of the 


to an error which does not depend upon the geometri- 


generally increases it. 7 acts indirectly. ‘T¥e stronger the 


: vement, the less 
pencil mechanism. Any inaccuracies in these respects 02) nature of the mechanism, but upon the elasticity of spring for the same piston and pencihmo t, the 


ean be ascertained by experiment or calculation, and 
corrections made therefor 


the cord. 


the energy stored in the oscillation at the beginning of 
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the stroke, and the less the time required for the friction 
to absorb it, and the greater the remaining time during 
which the friction affects the area directly. During the 
oscillation the area is affected by the fact that the 
motion of the drumis not uniform. Were it so, the 
areas added to and taken from the true card by the oscil 

jations might bslance each other, but, because the dis 

tance of the pencil from the end of the card varies, 
nearly as the versed sine of the crank angle, oscillations 
near the middie of the card will occupy much more space 
lengthwise of the card than those at the end: and the 
exact balancing of the areas given and taken from the 
card is more complicated. The shorter the period of the 
oscillation, the sooner it will die out, which isan ad 

ditional reason for using a strong spring, the other 
reason being given above, so that a strong spring con- 
duces to accuracy in a. 

Most of the things affecting a affect also } aud c, but in 
different degrees. If the pressure is desired near the end 
of the stroke, 7 affects it but little, and 6 has little effect 
on a pressure near the beginning of the stroke. 7, inde- 
pendent of friction, bas no effect on the shape of the card 
except that the oscillation makes it necessary to supply a 
part of the card by estimating a mean line throughout 
the extent of the same. Friction affects both pressure 
and shape seriously, and considerable change of shape is 
often due to 5 and 6. 

The drums of indicators could be made adjustable as to 
their time of oscillation by furnishing several springs 
with them, and adding an arrangement for altering the 
length of the springs in the same way as the bair-spring 
of a watch is regulated, Instead of this device, masses 
adjustable radially could be attached to the drum, by 
which the moment of inertia thereof could be changed. 
Overstepping with light springs can also be prevented by 
making the cord connection double, that, is by using an 
endless cord stretched over pulleys. I believe, however, 
that for accurate work it might be better to run an indi- 
cator drum continuously by a belt from the engine shaft. 
and to get the area of the card by adding together a suffi- 
cient number of ordinates, so spaced as to allow for the 
change in the card due to the change in the motion of the 
drum, This would simply require a suitable paratle! 
grating for ruling the ordinates, and would give several 
distinct cards in succession, instead of superimposed 
cards, when the operation of the pencil is not confined to 
one stroke. A planimeter might be made for such work, 
but planimeter work is not in general so accurate as the 
method by ordinates. 


Performance of the Best Modern Pumping 
Engines, compared to that of the Cornish 
Pumping Engines in the Period of 1840. 


By Prof. J. E. Denton, Stevens Inst. of Technology.* 





Infan era when maximum economy in the per- 
formance of steam engines is regarded as attainable 
only by the use of steam of upwards of 150 Ibs. 
pressure, expanded many times, it is a fact of start- 
ling interest to the student of steam engines that 
almost the same economy realized by the best high 
expansion multiple-cylinders modern steam en- 
gines was obtained half a century ago by the use 
of steam of 3 lbs. gauge pressure, acting with about 
three measures of expansion in a single cylinder. 
That such was the fact is however proven by records 
of tests which, even in this age of exact measure- 
ment, must be admitted to be as exhaustive and 
conclusive as any tests of practical engine perform- 
ance ever made. 


It is well known to engineers that the Cornish 
pumping engines, in use about 1840, are reported to 
have performed more than the equivalent of 100,- 
000,000 duty per 100 lbs. of bituminous coal, which 
means that a horse power was performed with some- 
thing less than 1.98 Ibs. of coal per hour. 

More or less skepticism prevails, however, regard- 
ing the truth of these reports, for two reasons: first, 
because this style of pumping engine apparently 
does not now, even in Cornwall, realize such econ- 
emy; and second, because it is generally believed 
that the only records of performance are the reports 
published monthly by an inspeetor appointed to de 
termine the engine to which should be awarded a 
certain prize provided by a Union of Mine Owners 
for the performance of the greatest duty, and these 
reports are not regarded as scientifically accurate. 
A specimen portion of one of these reports is given 
in Table I, as copied from POLz’s Treatise on the 
Cornish Engine, published in 1844. Duties are shown 
in Col. XTV from 32 to 98 millions per 94 ibs. of 
coals, 


* From a lecture deli: red to the-New England Water- 
Sot — dur: g their convention at Fall River 
une, i 
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The average for the entire year of 1841 was 55,000- 
0v0, at abcut which figure the annual average has 
remained up to the present time. The very low fig- 
ures are attributable to the fact that, according to 
POLE, many of the engines reported were old, witb- 
out improvements, and operated without the 
advantages of jackets, high boiler pressure, 
perfect vacuum, etc., and with indifferently skilful 
attendance. The very high duties reported are, 
therefore, the only element connected with the per- 
formance of these engines in 1840 which is appar- 
ently absent in their performance at the present 
time. 


Occasional monthly duties of 97,000,000 per bushel 
(94 lbs.) began to be reported in 1834 in connection 
with cylinders 80 ins. diam. and 10 ft. stroke. From 
this time until 1843 the highest duty fluctuated be- 
tween 75,000,000 and 95,000,000, reaching 101,000,000 
in 1841, 107,000,000 in 1842, and falling to 96,000,000 
in 1843, with 85-in. cylinders and 11-ft. stroke. The 
average annual duty steadily increased from 30,000,- 
000 in 1826 tu 55,000,000 in 1840. 


It is recorded by POLE that, upon the report of a 
performance by a given engine of a duty in ad- 
vance of previous averages. committees of experts 
were formed, which, at the solicitation of the en- 
gine builders and owners, proceeded to investigate, 
in the most satisfactory manner, the truth of the 
claims regarding the economy of the engine: and 
one cannot but admit, on reading the accounts of 


these confirmatory trials, that the occasional occur 
rence of duties considerably above the average was 
certainly a matter of fact. It still remains, how- 
ever, to explain why such bigh duties did not and 
do not continue to exhibit themselves in Cornish 
pumping engines, which are in all essential princi- 
ples the same now as they werethen. POLE’s treatise 
does not directly offer such explanation but in the 
writings of WICKSTEED, statements are made 
wnich make it clear that the explanation is sub- 
stantially as follows: 


Under the stimulus of the competition among 
Luilders to improve the economy of their engines, 
which the system of monthly reports constantly 
made definitely known, the principle of the expan 
sive use of steam was found to be applicable as a re- 
liable means of increasing economy, and builders 
sought every opportunity to use the principle to the 
utmost extent consistent with the limit of boiler 
pressure universally adopted. 

Accordingly when a new engine was erected at 4 
mine where the full work for which the engine 
was designed was not at once available, the engine 
would be worked at a cut-off* considerably shorter 
than that which would represent the most economi- 
cal outlay of first cost, and it was during this period 





* One of the most admirable efforts of the late Prof. 
RANKINE was the demonstration of the fact that ina 
Cornish engine including the consideration of first cost 
for a given power, the most economical rate of expuan- 
sion was avout 2 for the conditions of Wicksteed"s engine. 
This corresponds to a duty of about 41,000,00), 
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of the engine’s history that the high duties were ob- in 1840, performed over 100 million duty when its tions, and we find in our table, Columns X, XI, and 
tained. The engine would then rundown induty work only called for 62 1. H. P., whereas its size,“ 80 XII, that two years afterwards its duty had fallen 
as the Joad was increased until the most economi- ins. x 10‘y ft., required that it should perform up- to 77,000,000 by increase of load toj120H.P — Fol- 
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“*! duty, cousistent with its first cost and repairs, wards of thrice this work from first-cost considera. lowing out this idea, it will be found that, other 
Was reached For example, WICKSTEED points out *The shortest cut-offs at which any considerable things approximately equal, the high duties are as- 


that the "Fowey Consols” engine when first created about 0 cefrth. was ‘pertormed appear to have been — sociated with higher ratios of expangion, permissi- 
avout onc- th, 
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bie only with. loads lighter than those ultimately in- 
tended for the engines. Thus Taylor’s engine, at 
the top of our table, shows but 90 H. P.. while those 
of the same size which show lower duty have a pro- 
portionately greater load and use steam with pro- 
portionately less expansion. 

In the words of WICKSTEED therefore* “the 
obvious reason for the falling off of the large duties 
is, not that the engines have deteriorated, but the 
power, when working very expansively (or when 
giving the high duties), is so small in proportion 
to the size that the interest upon the outlay and 
the cost of working an increased numbe:¢ of engines, 
which would be required to preserve the same rate 
of duty, would counterbalance, if not far exceed, 
the value of tue saving in fuel, an argument which 
holds good for the boiler when economy in the latter 
is sought by too small a rate of combustion.” 

Shouid the same competition exist to-day and the 
same industry prevail regarding reports of per- 
formance, we should undoubtedly hear occasionally 


In the second place, WICKSTEED had made several 
preliminary tests of engines in Cornwall, and had 
become impressed with the danger of error in tests 
of short duration. 

Again, he m de extensive tests of the evaporative 
power of different grades of Welsh and Newcastle 
bituminous and anthracite coals,* and had thereby 
shown a possible variation of 33 per cent. in the 
quality of any one variety of coal obtained in dif- 
ferent localities or during a considerable period of 
time in the same locality. And finally, WICKSTEED 
weighed the coal consumed by the engine and had 
previously weighed the water delivered by the pump 
to determine the slip of the latter. 

The results are given in Table IT. 

A sectional view of the engine is given in Fig. 1. 

(TO BE CONTINUED.) 


SS 


The Rail Joint Question. 


We have been waiting for many months for a suit- 


TABLE I.—Wicksrrep’s EXPERIMENTS. 


Ona Cornish Pumping Enyine. Bore %ins: Stroke 10 ft.: 





Steam pressure 
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of the same high duties shown in the reports of 
halfa century ago. But even admitting the general 
truth of these reports, are they to be relied upon 
regarding the absolute value of their duty figures, 
compared to the reports of trials made during the 
present age, when the coal is accurately weighed 
aud all measurements taken in the presence ,of 
experts ? 

Undoubtedly their accuracy is not of a first-class 
scientific character. First, because the coal is 
measured by the bushel, and the weight of a bushel 
of such coal is, by the testimony of that time, 
variable between the wide limits of 84 and 112 lbs.; 
secondly, the slip of the pump is known to vary 
from 2 to 14 per cent. of their maximum displace- 
ment; and finally, the evaporative ability of the coal 
and boiler was then, as it is now, and always will 
be, variable, between 744 and 9¢ Ibs. of steam from 
10u° Fahr. per lb. of coal. 

Without other data than these reports, a margin 
of quite 2U per cent. might be applied to the best 
claims of the Coruish pumping engines to a per- 
formance of 100,000,000 duty. But as stated at the 
outset, data are available which are quite accept- 
able by the most modern standards of accuracy; 
for THOMAS WICKSTEED, Engineer to the East 
London Works, has recorded, in a br.ef work on 
the Cornish Eayine, the data of a series of tests 
of the water consumption of one of the largest 
size of Cornish engines, and to read his account 
of the various investigations pursued by him is 
to be convinced of the reliability of the data 
presented. 

In the first place, he realized the necessity of sepa- 
rating the performance of the boiler from the en- 
gine, his own expression being as tollows: 

Duty involves the consideration both of boiler 
and engine as superiority of duty may arise from 
eitner or both being more perfect, and it is more 
satisfactory to follow the example of the great 
JAMES WATT, and make them suvjects of separate 
consideration. 

WATT’s rules were: 

“To determine practically the superior econo- 
my of one boiier over anuther, the quantity of 
Water evaporated per pound of coals shouid be 
ascertained. To determine practically the supe- 
rior econumy of one engine over auother, the 
quantity of water in the form of steam used per 
struke snould be determined,” 





*WICKSTEED On the Cornish Engine, London, 1841, 
Page 4, 
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Average Revolutions 644 per minute, Capacity per 24 hours, 


6,000,000 galls against 108 ft, of head, 


Steam per 
hour per H, P. 
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able time for publishing the accompanying cut 
of an interesting experiment upon some matters, re- 
lating to the general question of rail joints, which 
it seems as if we ought to lay before our readers, 
even though our readers, like ourselves, may per- 
haps have become a little tired of studying the rail 
oint question 


Before doing this, or describing the accompany- 
ing cut, however, we will give in brief the general 
conclusions to which our own study of the rail joint 
question has led us,=conclusions which we are not 
yet prepared to say are satisfactorily embodied in 
any one joint, but which, it seems to us, must un- 
Gerlie all successful efforts to permanently solve 
this problem, which, so far, will not stay solved. 


1. Rails are nothing more or less than a series of 
short, continuous girders,resting on fifteen or sixteen 
supports, the unsupported ends of which naturally 
and inevitably tend to deflect from six to eight or 
ten times as much under a given load as points on 
the solid beam midway between supports; for the 
reason that a half beam, loaded at one end and fixed 
at the other, always deflects more than the whole 
beam fixed at both ends and loaded in the middle. 

2. To have realiy good track, the rails must, at all 
points and over all ties, deflect some nearly uniform 
nth part of an inch only. Consequently, to have 
gvod track, the rails must either (a) be so effectu- 
ally fished that they are and remain practicaily as 
stiff against small deflections (not merely as strong) 
at the joints as elsewhere; or (b) they must be pro- 
vided with materially more effective support at the 
joints than elsewhere. 


3. No fish joint so far introduced makes any pre- 
tense of being as stiff against small deflections as 
the solid rail. Tney are frequently tested and 
shown to make some approach toward the same ul- 
timate strength as the solid rail: but that is really 
nothing to the purpose; and the persistent way in 
which tests of this kind are repeated, as if they 
showed anything, is very unfortunate. 

4. Even if it were effective at first, in tests, in 
maintaining equal stiffness, a fishing joint must be 
immensely massive and strong to prevent the con- 
centrated presssure and wear under the end of 
the head of the rail from causing so much play by 
wear as to permit percussiye effect, and so much 
accelerated wear thereatter. For what the fish 
not only attempts to do but actually must do in 
fact, to be effective in keeping deflection under load 





* WICKSTEED on the Cornish Engine, Tabies Ii and LI 


approximately equal, is to prevent the rail ends 
from tending down in the natural way to A and 
vontra-flex them at the ends into the form B. The 


effort to do this must inevitably produce great 
concentrated wear of the fish and rail at BB; but 
the utter absurdity of hoping to so bend a massive 
rail end by any fish ever used 1s apparent. 


5. Relying on a fish in any form to sensibly aid 
in keeping up the joints is therefore absurd ; and 
hoping to do so more effectually by making the 
fish longer— even if made 10 or 20 ft. long —is 
equally absurd; as absurd as it would be to seek 
to reduce the wear of the seat of a pairof trousers 
by lengthening oat the legs, as has heretofore been 
aptly suggested. Hence the lengthening of aagie- 
bar joints is not the direction in which permanent 
rehef must be looked for. We see no escape from 
this conclusion, and believe the three tie and other 
long fish joints are a mere temporary movement 
which is doomed to failure. Many have already 
abandoned their use. 


6. This brings us to the important conclusiou 
that the only real chance for an entirely satisiactory 
joint is to give an extra abutment-like sapport 
from below, which interposes as much extra re- 
sistance against deflection at the points as the rail 
lacks, so as to keep the aggregate sustaining power 
of rail and tie equal at all points. We believe it 
to be entirely safe to stick a pin right here, as the 
certain starting-point from which to work for a 
really satisiactory joint. But there is also another 
such starting point: 


~ 


7. Ina perfect joint the connection between the 
two rail-ends must be such that they are absolutely 
synchronous in deflection, that is, so that one can- 
not deflect by the most minute amount without 
compelling the other opposing rail end to do so 
likewise; and that without lost motion or tendency 
toit. For such connection gains three ends: (@) it 
adds to the natural stiffness of a loaded raii-end 
the equal stiffness of the opposing unloaded end, or 
just doubles it, apart from the tie support; (0) it 
applies and releases the load on each rail end grad- 
ually instead of suddenly, thus diminishing per- 
cussive effects; (c) it puts the unlvaded rail-end in 
position to receive the load smoothly before it re- 
ceives it. It has been acutely suggested that all 
that is needed (or at least practically attainable) for 
a perfect rail joint is to havea perfect hinge joint 
at the end, so as to compel this absolutely synchro- 
nous movement of the railends. While we are not 
prepared to go so far as this, we do think it may be 
classed as the most evident and most certain re- 
quirement of a reaily good joint. The common 
fiish-plate and angle bar joint.in all its forms con- 
spicuously lacks this feature. Therefore we do not 
believe that they will enjoy more than temporary 
favor. The Fisher joint, the so-valled ‘* Otis’’ joint, 
which is a U-bolt attachment for the ordinary fish- 
joint invented by Mr. FisHER, but so far not pushed 
by him, and the Cox joint, controlled by McCon- 
way, Torley & Co., have tnis feature in very perfect 
form; and in so far apprvach nearer to the ideal 
of a perfect joint than any now on the market. 


8. Extra tie support having been found to be an 
absolute necessity for a pertect joint, and there 
being no way of adding a greater number of ties 
under the joint than is now used, the only remain- 
ing resource is to make each tie under the juint 
sustain load for a longer time than do the ties 
under the center, so asto keep two or more of the 
joint ties at work together. Compliance with the 


preceding condition does this measurably, and such. 


success as the three-tie fish joints have had is 
probably due to the fact that they do this better 
than the shorter form, although still very im- 
perfectly, for lack of compliance with the preceding 
condition 7. The “bridge” principle, however, by 
which a central load frum either rail end is aistn- 
buted equally totwo adjacent ties (as partialiy in 
the cut herewith, seems the only pussibie way to 
fully attain this extra support, aud seems Ww us a 
sine qua non for the ultimate rail juint. 

9. Reliance for lateral stiffness or maintenance 
of line is necessarily on correct spiking of the rail to 
the ties aud the friction of the ties on the ballast, 
conjoined with proper curving of the rails on 
curves, 80 as to correct al] tendency to spring out of 
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line on release from load. These reliances are 
sufficient; and the fish-plate is not sufficiently stiff 
to materially aid, if they are not sufficient. Many 
dispute this, but we think erroneously. The ul- 
timate reliance. with all joints, must be on careful 
maintenance, for all track will work in time out of 
line; but the chief difficulty with joints is to main- 
tain the proper surface, not the proper line. 

Now, applying these principles to the joint illus- 
trated, what does it promise’ It abandons reliance 
on the supposed corset-like effect of fish-plates to 
maintain line, and in so far we believe isgood. It 
adds a certain bridge effect by a base-plate to 
compel the two joint ties to work together, and in 
this feature we also believe it to be good. But does 
it go far enough? Is the base-plate stiff enough ? 
We hardly think it. It is evidently the idea of the 
two semicircular U-bolts to produce and maintain 
this equal distribution by giving an arch form to 
this base-plate, and in this we think it is good, 
fhe same end is attained in the Fisher joint by a 
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permanent arched set ina stiffer base-plate; and it 
strikes us that that is a truer way to attain the 
end. 


~ 


But as respects condition 7 above, absolute con- 
nection of the rails at the ends, is this joint as 
good as if one of the U-bolts were turned around 
at right angies to itself, and the other left out 
altogether? We cannot think it is. There is con 
siderable chance left for that same racking move- 
ment which is the destruction of the fish-plate, al- 
though not in so aggravated a form. That there 
will be considerable tendency to work loose result- 
ing therefrom, seems to us probable; and a joint 
which has once begun to destroy its bearing sur- 
faces is gone. 


Finally, there are the two angle-bar bolts through 
the web, the plain and only purpose of which is to 
put the heads into perfect line, whether they would 
come so from the base bolting only or not. It is 
one of the serious objections to the Fisher joint 
that it does not do this. If the web of all rails 
were exactly perpendicular to the base, this would 
not be necessary; but unfortunately they neve: are 
perpendicular, except by an accident, always tak- 
ing more or less bend, and a variable bend. which 
is worse, from being placed on their side from rol- 
ling. Consequently, if the bases be brought into a 
perfect plane, the heads will rarely be in perfect 
line, or vice versa. 


The Rail Joint Question: 
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It is desirable to eliminate this evil; but can it 
be eliminated by double-boltiug as above, or by any 
other remedy, except by the radical cure of pre- 
venting the bending iu manufacture? If both of 
the sets of bolted surfaces above are to have a per- 
fect bearing, either the rail or the angle-bar must 
be sprung in screwing up the nuts. I[s the bolting 
strong enough to do this springing and maintain 
it without screwing up’ We question it. The 
sine qua non for the continued good condition of 
the above joint seems to us to be that the rail and 
fish shall originally fit snug; butif this be the 
case, the neck bolting seems almost to be superflu- 
ous. Stil, a slight bending might be taken out; 
but the trouble is that in many rails, as now man- 
ufactured, the required spring will not be slight. 
In that case the illustrated joint attempts the 
impossible. It neither brings the heads into line 
and lets the base go where it will,as with the 
common fish-plate, nor brings the bases into a plane 
and lets the heads go where they will, as in the 


that, with good ties and ballast, the creeping or run- 
ning of the track is effectually prevented. 

5, The “ joint’ must not require a form of rail which 
is in itself inferior to any other form, otherwise as 
well adapted, either by injuriously affecting the physical 
character of the rails or by necessitating an economical! 
disposition of metal, 

Then if the comparative value of two or more splice- 
bars, which meet equally well these requirements, is 
sought, it may be ascertained by calculating the amount 
of capital necessay to pay for the splice bar at the outset, 
and, at the current rate of interest, keep up the renewals 
(allowing of course for the scrap value of the worn out 
splice) for all time, 

To these requirements Mr. DELANO adds in an ac 
companying note that one consideration of impor 
tance, and in fact the one which has made the 
angle-bar and fish-plate so popular,has been omittted: 
viz., the consideration of convenience in laying track 
rapidly and if necessary in winter weather when ties 
are frozen into the ballast. This it is suggested has 
been the great barrrier against the general use of 
‘* sub-rail ” joints. 
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Fisher. Must not one or the other be done to avoid 
injurious internal strains or else bad bearings? Be- 
lieving as we do that to the base support we must 
come at last, it seems to us that the proper remedy 
is to cure this defect of manufacture: for even with 
the fish-plate, it is an evil to have the hases not bear 
flat upon the tie. 


In this connection we are permitted to quote the 
following summary of the requirements of a per- 
fect joint from a report by Mr. F. A. DELANO, of 
the Chicago. Burlington & Quincy Railroad, whose 
work in connection with rail problems we have 
had several occasions to quote and to commend : 

Disregarding the question of first cost, the five all 
important requirements of a perfect joint contrivance 
may be briefly put as follows: 

1. The splice bar must hold the two ends of the rails 
at the same level, not allowing the slightest depression 
in one end without an equal depression in the other. 

2. The strength to resist a vertical transverse stress 
downward at the joint should be fully 25 per cent. 
greater than the strength of the rai) to resist a similar 
stress at any point in its length, ; 

3. When the joint contrivance is tightened securely 
in allits parts, in a condition to meet the above require- 
ments, the expansion and contraction of the rails must 
be absolulely unhindered, otherwise the rails will be 
bent in expanding, and the track, in some cases, buckled 
or spread, 


4. At the same time the rails must be held so firmly 


Experimental Rail Joint, Chicago, Burlington & Quincy Railroad, 









We cannot agree entirely with thissummary: The 
second we regard as true in its intention but false 
in its form of statenient. The specifications as to 
creeping seem to be logically premature. First get 
your perfect joint; then stop all creeping. Any 
joint can be and every joint must be made reasona- 
bly ‘ creep-proof;’’ but the measures to that end 
have no direct relation to the excellence of the joint 
as a joint, and that is the first necessity. We think 
too much is made of the evil of spike-notches in the 
base of rails, but if necessary they can be avoided in 
any joint. The fifth pointis a good one. The form 
of rails is now being most injuriously affected by 
the necessity of fitting a fish. 

At the Denver Roadmaster’s Convention in 
September last, two papers on rail joints were pre- 
sented, by Vice-President J. BURNETT, of the Joliet 
Steel Works, and by Mr. DELANO, both of them 
containing excellent points, but both of them open 
to objections we have noted. Mr. BURNETT’s paper 
consisted largely of records of breaking tests of 
angle-bars, which, for reasons stated, we look on as 
so much waste space. He made, however, some very 
good points in the following, the chief error being 
in the itaiicized first sentence, which implies 
directly the wrong idea: 

Ifa joint has a greater resistance to the vertical load 
than the rail itself has, don’t you think itis sufficient? 
Why do joints become low? I believe are several 


~ reasons for this. During the heat of summer the rails 
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expand and joints become tight and appear low: and if 
you raise a joint the center will go up withit. Why is 
thistrue? Is it not because the head of the rail, being 
exposed more to the rays of the hot summer sun, be- 
comes much hotter than the web and flange and neces- 
sarily expands more; and in so doing has a tend- 
ency to camber the rail? In the frosts of winter 
do not the web and flange of the rail take a greater de- 
gree of frost from its construction and location, being 
close to the earth, causing it to contract more than the 
head; or at least is it not true that, from the fact of the 
flange and web being much thinner, they ~ ill contract 
quicker than the head of the rails? If these theories are 
true the conditions have a tendency to camber the rail, 

Again, if the meta) tlows under the wheel joad it will 
camber the rail. 1 have :emoved rails of three and four 
years in service and laid them with the bottoms of the 
tlanges together and tound from 1 to 2% ins. of camber. 
You can’t find a joint to prevent this; don’t look for it, 
It is not due to weak joint fastenings, but rather to the 
crowning of the rails from above and other causes, and 
when once so cambered perfect joints cannot be main 
tained. Therefore, | would say, in the tinishing of the 
rail leave it low iu the center from 4 to 44 in. with a true 
downward curve from end to one. 

Many of the gentlemen seem to favor a long angle bar 
and supported joint, Did it ever occur to you that your 
rail expands in one direction and your angle-bar in the 
opposite? The same is true of contraction from joints 
This is true, and a bad factor for a 44-in, angle-bar, be- 
cause the longer your bar the quicker your expansion 
and contraction is taken up, and this undoubtedly has 
been the cause of many broken rails and angle-bars 
during the winter months, Several roads that have used 
along angie-bar from 38 to 44ins, have found them 
wanting and have gone back to their first love, the 24.in,. 
angie-bar and suspended jomts. While | believe it is not 
the true principle to support a rail from the head of the 
rail, it would seem desirabie to support the rail joints 
from the base. 


Mr. DELANO’S paper repeats the above quoted 
primary requirements for a perfect joint, and adds 
also, evidently referring to tho Fisher joint : 

One much-heard-of and advertised device, while 
containing many good features, allowing free ex- 
pansion and contraction, places no limit on the 
distance apart that the rails might be. In this 
respect the angle bar is good and prevents creep- 
ing, especially if anchored to three ties. Some of 
the patent devices attempt to hold the rail from 
creeping by notching it in the flange, which is, of 
course, a bad practice, as it makes the rail very 
liable to break through the notch, 

We dissent from the ,italicized words, and think 
also that Mr. DELANO makes a little too much of 
the ‘patent’ question, In the search for a good 
joint, patent or no patent should have little consid 
eration. 

In conclusion, the underlying difficulty of the 
joint question seems to us to be that there 
has been too much elfurt to keep down the cost and 
too little effort tu keep up the quality. We regard 
it as easily demoustrable that practically perfect 
joints would easily be wurta #5 cach to a company 
of fair traffic; and it may yet be taat they will yet 
agree to pay such prices. 


A Complicated Crossing. 

We illustrate herewith a piece of track on sidings 
of the Minneapolis & St. Louis Railroad at Min- 
neapolis, Minn., which is claimed by its designer 
to be the most complicated crossing of railway 
tracks in this country. The sidings were put in to 
reach the elevators built the past season for F. H. 
Peavey & Co., and are described to us as follows by 
Mr. E. T. AppBott, Chief Engineer of the Min- 
neapolis & St. Louis Company, to whom we are also 
indebted for the plan from which our engraving is 
reproduced : 


The crossing consists of 12 single-point and 6 double- 
point frogs, making a total of 24, on a rectangle 13 ft. x 
& ft., located between the buildings of the Peavey 
Elevator Co. 

Of these 24 frogs, none of the doubile-points and only 
5 of the single-points are on curves, an extremely im- 
portant fact, as many of the points cannot be guarded, 

On the cross-overs between Nos. land 2, the turn-out 
curves end at the frog points, and on the cross-over be- 
tween 1 and 3 the curve ends as shown. 

Full detail drawings of each frog weve furnished, and 
the structure was built with great care by the Morden 
Frog & Crossing Co., of Chicago. It went together to the 
* Queen's taste’ without any resort to “ fudging ” what- 
ever. (I put it ali in except setting the switch stands with 
10 men in one Sunday.) They were kicking box cars 
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Cross-Overs at Interior Elevators, Minneapolis, Minn., on Minneapolis & 8t. Louis R, R.. 


over it for several days witheut a guard rail and without 
getting a wheel off. 


The elevator plant consists of two buildings 68 x 408 ft 
and 52 x 120 ft. respectively (power being two Corliss en- 
gines built by Allis of Milwaukee). Total capacity 1,73), 
000 bushels. Ground was broken on July 9, 189 
(20,000 yds. of excavation) and wheat was unloaded Oct 
21, 

We can very readily believe, as Mr. ABBOTT 
states in another communication, that some intri 
cate problems in trigonometry caine upin figuring 
out the angles of some of the frogs in this crossing 

Whether this was on the whole the best possible 
arrangement of tracks for this especial place, is a 
matter which may be open to question. The solu 
tion of such a problem depends largely upon the 
amount of use which each track is likely to receive 
and this may not be accurately known before th 
plant is put in. Certainly the tendency of the bes 
practice nowadays is to avoid the multiplication of 
frogs. Bué thisis not always possible. 

If these numerous frogs do not get too much 
pounding from loaded cars and locomotive drivers , 
especially when the latter are worn hollow, they will 
very probably give good satisfaction. 


Clearing Water by Settlement; Observations 
and Theories.’ 


The St. Louis Water-Works Low Service Exten 
sion 1s under the charge of Water Commissioner 
M. L. HOLMAN as Chief Engineer, with S. B. Rus 
SELL, Principal Assistant, a committee from the 
Board of Public Improvements, consisting of Col. 
HENRY FLAD, President of the Board, M. L. Hot! 
MAN, Water Commissioner, and R,. E. McMATR, 
Sewer Commissioner, acts as a consulting board 
forthe work. The experiments and observations 
here presented were made as a preliminary to the 
design of the system of settling basins for this 
work. 
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Pian of Settling Basins; St. Louis Low Service 
Water-Works. 

It was concluded, whatever means might be ulti 
mately used for obtaining clear water at all times, 
that for the present all that could be aimed at for 
the water works extension was a decided improve 
ment over present conditions in the large and grow 
ing supply for which the extension was planned, and 
at the same time to see whether a general filtration 
by the works, or some system of coagulation in 
periods of especially bad water, or a more genera 
use of house filters should be finally resorted to; the 
large part of the sediment that could be more 
cheaply removed by settlement should be first so 
removed at any rate. 

The problem was, therefore, What could be ac- 
complished in clearing the water by settlement, and 
what was the best way to do it? and the first ques 
tion was as togeneral system; whether the basins 
should be designed for continuous fiow or for filling 
and drawing in rotation? 

The basins of the present St. Louis low service 
system are operated on the plan of filling and draw 
ing in rotation. They are shown on the accompany- 
ing sketch. The four basins, each 600 ft. long by 








*Compiled by the author, James A. Seppon, C, E., 
from his "Report on the Treatment of the 8t. Louis Wa- 
ter Supply.” 
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270 ft. wide by 13 ft. deep, have one in process of fill- 
ing from the distribution well connected with tho 
low service pumps; two standing undisturbed, and 
one drawing into the clear well, from which the 
supply for the high-service pumps is taken. The 
amount that could be drawn from a basin would of 
course vary with the amount of mud deposited 
in it, which, on occasions where cleaning was ex 
cessively delayed by high water, has reached a 
depth of 6 or 7 ft. 

The average drawing might be taken as from 10,- 
000,000 to 12,000,000 galls., with an average supply of 
$2,°00,000 galls. per day, giving an average period of 
undisturbed rest to the water ot sixteen or eighteen 
hours. The test of continuous flow was planned 
*y Col. HENRY FLAD, and was on a scale sufficiently 
large to justify a fair conclusion as to its relative 
efficiency.* 

For this purpose a flume 4'¢ [{t. wide by 24 ft. 
deep was made extending along the middle division 
wall of the basins. This flume was connected at the 


Qa 2 oe é “ 44 






46 





WEIGANT /N | PARTS | PER 1900 


0.6 


Diagram Showing Rate of Sedimentation. 


upper end with the distribution well, where an ar 
rangement was made for regulating the flow. It 


was kept running for a number of days with a uni-~ 


form flow of the same water with which the basins 
were being filled, and the rate of this flow, com- 
bined with the contrast in the clearing effected by 
the flume with that effected by the basins, gave the 
data for a comparison of efficiency. 

Various preliminary arrangements of the flume 
were tried. The accompanying ‘sketch shows it as 
finally used. Tbe water entered from the distribu- 
tion well through pipe, and the flow of the flame 
was regulated by the overflow and by adjustable 
brass caps with varioussized openings. The first half 
of the flume contained the partitions Nos 1,2, 3 and 
4 as shown, after which the flow was undisturbed to 
the end, where 1t was measured tbrough the 90° tri- 
angular weir notch. 

The observatiens consisted in keeping the flume 
- at about a uniform rate of flow for a number of 
days, and taking daily samples of the water at the 
distribution well, at partitions Nos, 1, 2, 3 and 4, at 
the V-weir, and at the same time from the clear 
well into which the water from the system of set- 
tling basins was drawn. The contrast between 





*From a very small scale experiment on continuous 
flow, suggested by Prof. J. B. JOHNSON, some results 
favorable to continuous tlow seemed to follow. It was, 
however, finally coneluced that this was probably a 
phase Of the phenomenon of surface settiement, ae 
markedly in the clearing effected by a slow flow throu 
a coarse gravel bed. 


PT tH 7 


Lib 16 
§ a ; 


samples at distribution well and clear well showed 
the clearing effected by the system of settling 
basins; and the contrast between samples at dis- 
tribution well and the V-weir of the flame showed 
what the flume at its given rate of flow had done 
with the same water; while the contrast between 
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ure had a large probable error, on account of, first, 
the fluctuations in the intensity of diffused daylight 
even with especial care to take the observations 
under similar conditions; second, on account of 
the variable accommodation of the eye at different 
times to the perception of small quantities of light. 


Flume for Experimenting on the Clearance of Water by Settlement. 


the samples 1, 2, 3,4,and V-weir gave some hint 
as tu the relative rate of clearing down the flume. 
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The clearness of all these samples was measured 
by what was called a comparator reading. This 
was the height in tenths of a foot of a water column 
of the sample, which would so completely intercept 
diffused daylight as to produce the sensation of 


For this reason all the observations that were taken 
during a continuous period of a given constant con 
dition of flow in the flume were grouped and the 
mean values taken. These mean values are given in 
the following tabulation. 

It is thought that this tabulation presents the 
data in as good a shape for conclusions as necessary. 
It is seen that not until the flow in the flume is 
brought down to 0.15 or 0.16 gallons per second is 
the clearing effected by the flume equal to that ef 
fected by the basins. That is, a flow in the flume 
at about the rate of 1,200 galls. per day per square 
foot of cross-sectional area, or to supply the 30,000, 
000 galls. per day which was about supplied by 
the settling basins during this period, would have 
required flumes with cross sections aggregating 24, 
999 sq. ft. Of course, the most economic length of 
flume is entirely uncertain; but comparing this sec 
tion with the cross-section of the four settling basins, 
each 270 ft. wide by 13 ft. deep, we have the cross 
section in settling basins 14,040 sq. ft. as against the 
24,990 sq. ft of flume section, or the efficiency of con 
tinuous flow as compared with the filling and draw 
ing method is only 0.56. 

With the same argument it may be noted that 
the flume was cleaned at the commencement of 
these observations, and that it was also cleaned 
once during their progress, on June 16, while the 
settling basins had been running without cleaning 
for seven months prior to the commencement of th 
observations, and these were continued through 
them without cleaning. A depth of something over 
3ft. of solid mud was found in them when cleaning 
was commenced, July 7, immediately after the ob- 
servations, which depth probably reached to more 
than four feet when the mud that ran off when the 
basins were drawn down is taken into account. So 
that, as far as cleaning is concerned, the flume sec- 
tion had a most decided advantage. 

It may be urged that this comparison of cross- 
section, on the supposition that the length of flume 
was about the same as the length of settling basins, 
is an unfaircomparison ; and that an examination of 
the clearing of samples Nos. 1 to 4 in contrast with 
the clearing of the No. 4 to the V-weir showed that 
this upper half of the flume in which the partitions 
were placed was relatively decidedly inefficient, 
that the flow down through the 8-in. spaces at 
Nos. 1, 2, 3, and 4, was more than three times the 
velocity of the straight flow in the flume, and that 


FLUME DATA. 
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darkness. The sample was poured through a glass 
tube with graduations into the lower part of a metal 
tube with glass bottom, set vertically. The diffused 
daylight was reflected up through the tube from a 
porcelain plate, and the relative intensity of light 
through the tube was observed from the top by 
means of mirrors in a dark box. 


It was found later by experiment that this meas- 


Mean comparator readings, of samples 
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that was a decided check to settlement. Hence 
the real effective length of the flume was probably 
not much more than half the length of the basins. 


The above are very fair objection$, but it is not at 
all certain that the agitation of entrance would not 
have required a considerable length of flow, even 
without the partitions, before much beside the 
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coarser sediment could have been deposited. Be 
sides, by far the largest bulk of the sediment is de- 
posited in this upper part of the flume, and the re- 
duction of cross-section consequent on this may 
have had something to do with this lessened rate of 
clearing. And in addition, the difference between 
compared readings must not be taken too closely 
to represent the rates of clearing, for the rate is 
rather that of the difference of reciprocals. The 
doubts arisivg from the known errors of measure- 
ment cause some hesitation in following the data 
down to minor conclusions. It is thought that it 
very fairly justifies the general conclusion that the 
upper half of the flume was not so efficient as the 
lower half, points rather strongly to the partitions 
as one of the causes of this, especially in the con 
trast of the clearing in this section between the 
high and low rates of flow in the flume; but it is not 
a conclusion that can be stated with full contidence 
or in any way valued from the data. 

Against the above it may be urged that there is a 
suggestion in the contrasting groups, four with five 
and three with six, that the worse the water the 
greater is the efficiency of the basins relative to that 
of the flume; and the water during these observa- 
tions was not so bad as that of some periods met 
with, and it is doing the dest possible with these 
periods that is the most important. Besides, water 
running in flumes 2?4¢ ft. deep, cleaned oncea month, 
would, both in construction and operation, be 
very expensive compared with the basins 13 ft. deep, 
not needing cleaning more than once every three 
months and in emergencies being fairly eflicient 
without cleaning for six oreight months. And if 
continuous flow had been tried ina section 13 ft. 
deep and 200 or 300 ft. wide, so as to make the com- 
parison of cost of volume and operation commen- 
surate, with that of the settling basins, it is more 
than questionable whether the efficiency of the 
square foot of cross-section would have been as 
great as that found in the 4!¢ x 24 ft. flume. 

Altogether, therefore, these data—while not ex- 
haustive of the subject of continuous flow, and while 
not showing that it might not be economical for other 
water differing from that of the St. Louis intake in 
the character of its sediment, or without implying 
that devices might not be discovered or invented in 
the future that would even make it economical with 
the St. Louis water—were still sufficient to make it 
fairly plain that an engineer who could not waft 
and was not willing to take rather desperate 
chances had nothing to do but to banish the ques- 
tion of continuous flow from the problem of clearing 
the St. Louis water. 

(TO BE CONTINUED,) 


Hobson’s Bridge Flooring. 


In connection with other solid bridge floors lately 
illustrated in this journal, the floor under the road 
way of the Liverpool overhead railway is interest- 
ing. As described in Engineering, from which this 
cut is obtained, this Hobson patent flooring is made 
of plates bent as shown. The lower edges of adjoin- 
ing plates are riveted to a f-iron, and the joints 
are run with asphalt to make them water-tight, as 
shown in Fig. 6. Bent angie-iron riveted to the 
side girders carry these plates riveted to them in 
turn (Fig. 1). The rails are carried either on con- 
tinuous sills, as shown in Fig. 1, or on cross-ties im- 
bedded in concrete or ballast in the trough, as seen 
in Fig. 6. 

At Liverpoo! a large press on the ground bends 
the plates as required. The same plates, covered 
with concrete, as seen in Figs. 3, 4, and 5, makea 
capital warehouse floor. 





ARTIFICIAL GLACIERS, a8 a@ means of storing 
water for irrigation, are sericusly propored by Hon 
WILLIAM N. BYERS, who bas outlined his plan to 
the Forestry Commission of Colorado. His plan, in 
brief, is to form snow and ice dams in the higher re- 
gions in such manner as to intercept the fiow of all 
smal] streams, and by forcing the water out on the 
snow to turn it and the snowintoice. Hethinks 
that men, at $60 per month, could be planted among 
the hills to attend each to a certain district, and 
that each man ¥ ould store as much water as a $50,- 
000 reservoir. The preof of this pudding lies in 
trying it. 


Pyrogravure. 


A novel and most artistic method of solid wood 
decoration has been lately introduced into Amer- 
ica that is deserving of much more than passing 
notice. It is the invention of a Mr. Lupwia, of 
Germany, and consists in impressing hpon wood of 
many kindsartistic designs in bold relief. 

The machine itself is small but very powerful 
and consists of two horizontal steel rollers of a size 


adapted to the work in hand. The lower roller is 


and the tone can be changed at will by more or 
less heat applied. All the 
wood is preserved 


natural grain of the 


It is claimed that this process can be applied to 
any kind of wood, from teak to pine; and to the 
thinnest veneering or to boards of any thickness 
and length. Ths cost is of course the merest trifle 
compared to that of much inferior relief-carving by 
hand. Wood thus decorated is already much used 
abroad, and in the Imperial Hofburg Theatre. in 
Vienna, considered one of the finest houses in Eu 








smooth and cold ; but the upper one, which carries 
the design, is heated internally by gas. Proper 
gearing to turn these rolls and regulating screws to 
adjust the depth of the impression, practically com- 
plete the machine. 


Simple as is this mechanism, the result is most 
pleasing and effective, entirely unlike some ex- 
amples of pressed wood more familiar to us. In 
this office there are now three examples of wood 
intended for a cornice or long panel. The wood 
in the specimens is cherry, poplar, and ash; and 
each piece is 8 ins. wide by \ in. thick, and can be 
turnea out in full length of a plank by the repeti- 
tion of the pattern about every 30 ins. The design 
is delicate and very artistic, but the heat and pres- 
sure combined add much to its effectiveness. In 
the cherry panel especially, the design is left about 
the natural color of the wood, but the flat surface 
is changed by the heat to a rich and dark red. A 
similar change takes place with the other woods 





Hobson’s &ystem of Bridge Flooring. 
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rope, this pressed wood is largely and effectively 
used. The American office of the Pyrogravure Co. 
isat9So. William St., New York. 


The Weight of Water. 





The weight of water has been corrected by a late 
report of the Standard Office of the English Board 
of Trade. The act of Parliament of June, 1824, in 
fixing the weight of the imperial pound, stated that 
acubic inch of distilled water, weighed in the air 
by brass weights at a temperature of 62° Fahr. and 
barometer at 30 in., should equal 252,458 grains: 
and the standard troy pound should be 5,760 such 
grains, and the avoirdupois pound 7,000 such grains 
troy. The gallon was to equal 10 Ibs. avoirdupois 
of distilled water weighed as described; and the 
capacity of the imperial gallon thus became 277,274 
cu. ins., representing 70,000 grains, A cubic foot 
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of water was reckoned to weigh 62,321 lbs. avoirdu- 
pois. 

This same standard was adopted by the Sale of 
Gas Act of 1859. The Standard Office now reports 
that it has been experimenting since 1878 to ascer- 
tain “the true weight of a cubic inch of distilled 
water,” and it shows that the law of 1824 was based 
on weighings made in 1798. Their experiments 
lead to the conclusion that the real weight of this 
cubic inch of water is 252,286 grs. instead of 
252,458 grs. 

This excess of about one-sixth of a grain in the 
old weight makes the imperial gallon lose nearly 
48 grs.; or it contains 69,952 gre. instead of 70,000 
ars. Ina cubie foot of water we lose 207 grs., 
or nearly *{.02. The gallon of water of 10 lbs. now 
requires a capacity of 277.463 cu. ins. instead of 
277.274 cn, ins., and the pint becomes 34.683 cu, ins, 
instead of 34.659 cu, ins. 

The Engineer, in commenting on this error of 
one jv 1,400 parts, notes the fact that Sir JoHN 
HERSCHEL, in defending the character of astrono 
inical science, in view of an error of nearly 4,000,000 
iniles in estimating the sun’s distance, showed that 
the error was really sosmall as to be equivalent to 
the xpparent breadth of a human hair at a distance 
of 125 ft., or a sovereign é¢igbt miles off. 


THE CHARLES RIVER BRIDGER, between Boston and 
Cambridge, is practically completed, but there is as 
yet no way of gettingonto it. The trouble lies in 
a grade crossing of the Boston & Albany Railroad, 
in Cambridge, and the decision of the Railroad 
Commissioners regarding it. Under the framing of 
the law authorizing the bridge, the commissioners 
raise the point that they have no power to prescribe 
the details of the crossing, as Front St. has not 
been legally laid out, the Boston Council not having 
concurred in the action of Cambridge in locating 
the bridge. The latter city now seems to be at the 
mercy of Boston, and a bridge may be demanded at 
this crossing for the benefit of Bostonians chiefly. 
The city engineer of Cambridge estimates the cost 
of this bridge at $137,500, but the Boston & Albany 
Railroad Co. offers to build the bridge and grade the 
street for $75,000. 


THE LIBEL suIT of the Berlin Tron Bridge Co 
against Major K. M. BuRNS,the institution of which 
we chronicled at the time, was dismissed Dec. 9 in 
the Herkimer Circuit Court, the plaintiff not being 
ready to proceed. Additional costs to the amount 
of 8750, in addition to some $250 regular costs, were 
granted to tbe defendant in allowance for expert 
services and other expenses incurred. The claim 
was for #20,000 for libel in circulating the report 
that a certain highway bridge at Middleville, N. Y., 
was faulty in design and not according to the plans 
and specitications. 


THE POUGHKEEPS{E BRIDGE PIERS have been 
lately tested by the former engineer for the Union 
Bridge Co., Mr. J. F. O’ROURKE, to see if they have 
settled at all under the traffic. He did not find the 
slightest evidence of change, and could detect no 
more vibration in the piers than is produced by 
trains running on the sohd ground. 


PERSONAL. 


Mr. EDWARD HANNAN, of Troy, N. Y., has been 
appointed Superintendent of Public Works, to succeed 
Mr, JAS. SHANAGAN, resigned. 


Capt. JAMEs A. LisscoMB has been appointed 
City Engineer temporarily of Manchester, Va., vice Mr. 
LEAVENWORTH, resigned, 

Mr. C. F. MEEK has accepted the position of 
General Manager of the new consolidated Texas, Fort 
Worth & Gulf road, 

Mr. J. V, D, Loomis, formerly Superintendent of 
the Tonawanda Valley & Cuba Railroad, died in New 
York recently, 

Mr. Morris DEFREEs, Chief Engineer of the Ohio, 


Indiana & Western Ky., has retired from that position, 
which be has held for nine years. 


Mr. HENRY W. Gays, formerly Superintendent of 
the I, & St. L. division of the Bee-line, has been ap- 
pointed Superintendent of the new bridge company at 
St. Louis. 


Mr. W.H. DAvis, formerly with the freight de- 
partment of the Nashville, Chattanooga & St. Louis Rail- 
road at Nashville, bas been made auditor of the Monterey 
& Mexican Guif, with headquartersat Monterey, Mexico, 

Mr. CATLIN, Superintendent of air brakes on the 
New York Ceatral & Hudson River Railroad, has re- 
signed to accept the position of General Traffic Agent of 
the Pennsylvania, Poughkeepsie & Boston Railroad. 


Mr. CHAS. W. BRADSHAW, for many years assist- 
ant to Chief Engineer Montrort, of the Louisville & 
Nashville, has been appointed Roadmaster of the Mem- 
phis Division of chat road. 


Mr. JAMES Browy, who was Roadmaster of the 
New York Centra) for thirty years, died recently, Mr. 
BROWN was retired in 1883 on full pay. 


Mr. W. P. KIRTLAND, Superintendent of the West 
Pennsylvania division of the Pennsylvania Railroad, and 
Mr. T. H. Dowson, Engineer of the same division, have 
resigned, 


Mr. H. B. KI?tTENDORF, for many years Superin- 
tendent of Motive Power on the Consolidated Road, and 
more recently connected with the Derby Railroad, died 
at New Haven, Conn., Dec. 12. 


Mr. RoBERT VAN BUREN, Chief Engineer of the 
Department of City Works, Brooklyn, N. Y., bas made 
the following appointments: Mr.Jonn D. MARTIN, Assis- 
tant Engineer, at a salary of $1,800. Mr. J. J, Coons, As- 
sistant Eagineer, $1,800; Mr. A, C, Hepp, Assistant Engi- 
neer, $1,500. 


Mr. I. H. WILson, General Superintendent of the 
Ohio, Indiana & Western Railway,and Mr, JoHN CUM- 
MINS, Trainmaster, were killed Dec, 16, by the derailing 
and overturning of the pay car, in which they were 
riding. 


Mr. CHARLES HOWARD, who has been elected Gen 
eral Manager of the New York & New England Railroad, 
was formerly Superintendent of the Cincinnati, San- 
dusky & Cleveland, and, later, General Manager of the 
Chicago, Danville & Olney road, Mr, C, E. HENDERSON 
succeeding him, 


Mr. GEORGE HUNTINGTON, Civil Engineer for 
Tantry & Sons, contractors for the grading of the Pike’s 
Peak Railroad, died at Manitou Springs, Col., Dec. 9, 
Mr. HUNTINGTON was struck by astone from a blast while 
on the mountain, and hisarm and leg were broken, He 
seemed to be recovering rapidly, however, and his death 
is said to have teen principally due to heart disease, 
aggravated by the accident, 


Messrs. GEO. C. SMITH, Chief Engineer, and FRANK 
LAWLER, SAMUEL BALLARD and T, R. CouNTRYMAN, As- 
sistant Engineers, sail for Uruguay this week via London 
to build 600 miles of railway in that country under a three 
years’ contract. The company is English, but they ap- 
pear to prefer American methods of construction. We 
noted some three weeks‘ago the main facts as to the line, 


Mr. Wo. H. BARNES has been elected a Director 
of the Pennsylvania Railroad Co, to fill the vacancy 
caused by the death of Mr. Wm. Thaw. of Fittsburg. 
Mr. BARNES first entered the service of the Pennsvl- 
vania Railroad Co. in March, 1848,as chainman on the 
surveys of the Western Division, afterward filling the 
position of Assistant Engineer; from 1857 to 1863 he oc- 
cupied successively the position: of Assisstant Superin- 
tendent, Secretary, and Comptroller of the Pittsburg, 
Fort Wayne & Chicago Railway; 1863 to 1871, in service 
of the Union Railroad & Transportation Co., and Empire 
Transportation Co.; from April, 1871, to February, 1883, 
Director and Treasurer of the Pennsylvania Co. 


Mr. THomAs Hout, General Manager of the Bodie 
& Benton Ry., at Bodie, Cal,, died recently, He was for- 
merly Chief Engineer of the Maine Central and Eastern 
railways. Mr. Hort was a little over 54 years of age. 
He was Engineer in Charge of Construction upon the 
Maine Central extension from Danville Junction to 
Portland, which was completed in 1871. He constructed 
the old general office building of the Maine Central on 
Commercial St., Portland, Me. Upon leaving the Maine 
Central, Mr. Hott moved to California, and carried on 
extensive mining and lumbering operations at Bodie. 
Tn 1881 he constructed for a corporate company the Ben- 
ton & Brodie Railway with 36 miles of rail, connecting 
with the mills and mines of that section. 








BOOK REVIEWS. 


Safe Building. By Lovuts DE Coppet BERG, F. A. I. A. 
Assoc. Am, Soc. C. E. Boston, Ticknor & Co. 8vo. 
pp. 271; 25 folding and other tables. 159 cuts, $5.00. 
This is a treatise aiming to give in the simplest 

possible form for the use of architects the practical 

and theoretical rules used in construction of build- 
ings; in other words, it is a treatise on the engineer- 
ing side of architectural work. 

It is a great affliction to thousands of architects 
that the constant study of the artistic side of their 


profession, which is essential to success, leaves them 
without a good working knowledge of the engi- 
neering side of architecture when they are called on 
to design large modern structres This book, as 
its title and contents show, is intended to relieve 
builders and architects of this embarrassment so 
faras may be. It contains much valuable instruc- 
tion upon many of the numerous engineering fea- 
tures of building construction. The subject matter 
is treated in a clear, and as far as we have been able 
to verify, very correct manner. The purpose of 
the author is an excellent one, and a proper appli- 
cation of the principles, rules, and tables therein 
contained will undoubtedly tend strongly to the 
improvement of our buildings iv the matter of 
greater safety and better construction. We believe 
it will be a valuable addition to the library of the 
practical architect and student. Brt with these 
words of commendation, we must express regret 
at some of the shortcomings of the work. 


The author has not given any instruction upon 
the very important and least appreciated part of 
modern building, viz., wrought-iron construction. If 
weexcept rolled beams and columns, we find practi 
cally nothing upon plate girders, roof trusses, or 
wrought-iron frames, other than methods of cal 
culating strain, under foundations. He omits to 
give data and examples of the bearing pressures 
which have been found satisfactory on different 
characters of material. This may be, in part, be- 
cause the author may have recognized the difficulty 
of conveying a proper knowledge of many features 
of safe building to a class whose profession is so 
full of other demands on their time and brain; but 
while such specific data, as to one structure, can 
only be a guide to the judgment for any other case, 
they serve ut least to show the limitations as 
yoverned by particular conditions, and they should 
not have been omitted, but rather should have 
ocenpied a good deal of spacein a treatise on the 
“safe building” of ordinary structures, even 
granting, what is undoubtedly the fact, that much 
of modern building involves extensive engineering 
experience and knowledge, which cannot be con 
veyed by means of books, nor obtained by the 
average architect in his own practice, until he has 
had charge of many large structures. The state- 
gent made on the title-page that the rules and 
formulas are “‘in the simplest forms possible,” can 
not be accepted, especially as implying that they 
are in the simplest form for the busy professional 
man. For example, his rules for columns, lateral 
flexure of girders, and wrinkling strains in plates, 
could have been put in forms of tables or simpler 
empirical rules without detriment to practical =c- 
euracy. A further criticism as to form is that the 
subjects are very miscellaneously arranged and 
scattered, and this,taken in connection with the 
fact that the book contains ro index or cross refer- 
ences, makes the labor of seeking information on 
any special point very troublesome. 


A proper arrangement of the subjects and a full 
detailed index would have added greatly to the 
value and usefulness of the book. As it is, it is 
likely to be useful, but it is not, by any means, the 
kind of book which becomes indispensable, from 
the thorough way in which every subject within its 
scope has been thoroughly investigated and sum- 
marized at any cost of time and trouble. It belongs 
to a class of works which is unfortunately too large 
and steadily growing larger, the sketchy class, in 
which the author puts down those things which he 
happens to have felt the need of and knows where 
to put his hand on, but in which the labor of spend- 
ing a month or two in collecting information to be 
summarized on a page is respectfully declined. 
The work is published in very handsome style, too 
handsome to be really desirable, the “neat rivulet 
of text meandering through a meadow of margin’”’ 
taking up so much space that what is really a very 
small book to include the whole art of “safe build- 
ing’ seems like a very large one. There is too 
much of this half-way work in engineering as well 
as erchitectural treatises, and we feel it a duty to 
exvose it whenever we encounter it, especially when 
an earth-embracing title is chosen, like that of the 
book in question, and the rest of the volume falls 
very far short of its implication. 


One very important and singular e¥ror we notice. 
The notching of his compound wooden beam is 
shown just the wrong way to be effective; in other 
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words the beam is upside down, it being a mistake 
of the author or draughtsman, and not of the 
printer, since the supports of the beam are shown 
beneath it, but on the wrong side to be effective. 

The mere fact that a work of this kind contains 
no index will perbaps sufficiently reveal its char- 
acter to the experienced user of such books. Such 
inexcusable negligence should be regarded, in our 
judgment, as the teshnical author’s unpardonable 
sin, for it reveals a habit of mind which is sure 
to bear fruit in other acts of negligence and 
omission in the body of the volume. We have 
seriously considered the expediency of declining to 
notice books naturally requiring a good index and 
having none, further than to record that fact, and 
in some cases we have done so. 

Still, we should be doing an injustice to this work 
to treat it thus summarily. It has good points, as 
we have noted, and we should advise every architect 
and engineer having much building to do to buy it, 
—and not swear too much at its omissions. The 
proofs seem to have been carefully read, and we 
have detected no typographical error, which is no 
small merit. 


PUBLICATIONS RECEIVED. 


—Journal ofthe Engineering Society of Lehigh Uni 
versity.—Published at the University, Bethlehem, Pa, 

The November number contains papers on “ The Law 
of Proportional Resistances,” “Iron Railroad Ties.” 
and “ Photographie Surveying.” 





~Practical Marine Surveying. By Harry PHELPs, 
Ensign, U.8. N. New York, John Wiley & Sons. &svo, 
pp. 217 numerous unnumbered cuts. $2,50. 

Prepared as a text-book forthe Naval Aca'emy. We 
postpone further notice of what seems an excellent 
manual. 


--Seventeenth Report of the Railroad Commission of 
Georgia. CAMPBELL WALLACE, L. N. TRAMWELL, ALEX 
8. Erwin, Commissioners. Pamphlet 6% x 9% ins 
131 pp. 

—The Returnof Power in Electric and Cable Traction. 
By ANDREW Bryson, Jr., Mem. Am, Soc. C, E. 12 
Broadway, New York. 

This is a carefully written pamphlet on the advantages 
of the Rapid Transit Cable Company's systems of cable 
traction for street and elevated railways. The author 
commences by defining the work performed by elec- 
tricity and by the cable, and especiallv showing that to 
convey safely a current of considerable horse-power a 
wire of large diameter is required, and incidentally 
points out the strong temptation to use the high and 
dangerous voltage with low current. The loss in the 
dynamo is also well figured out, and the paper continues 
with a discussion of the value Of coal consumed in 
moving a load a certain distance. The pamphlet con- 
cludes with a comparative table, from data compiled by 
Mr. Bryson, regarding the cost, fuel, consumption, 
speed, etc. ete.. of cable and electric railways, The 
pamphlet is well worthy of study by parties interested. 


TRADE PUBLICATIONS. . 


—Asphalt Paving.- Pamphiet, 24 p.p., 454 x 5% us. 
Issued by the Sicilian Asphalt Paving Co., New York. 

The pamphlet contains testimonials and specifications. 

—Colorado Exchange Journal.—Industrial issue, Den- 
ver, Col, Large 4to, pamphlet. $1.00, 

A creditable and gigantic real-estate * booming " issue, 
relating to Denver and Colorado generally. 


—Easton Electric Light Sustem,—Illustrated pamphlet, 
19 pp., 9} x 5% ins. Easton Electric Co.. 45 Broadway, 
New York. 

This is an arc light system, claimed to be especially 
well adapted to independent lighting where but few 
lamps are required. ° 


—Warming and Ventilating by Steam and Water.— 
Baker, Smith & Co., New York. 118 pp. (43 0f reading 
matter and illustrations, 75 of testimonials and refer- 
ences) ; 65g x 744 ins, 

This pamphiet contains descriptions and illustrations 
of high and low pressure steam spparatus, sectional 
boilers, pumps, etc, The Baker heater for railway cars 
is also described. Notes are given on the safety, dura- 
bility, etc., of the company’s system. 


SOCIETY PROCEEDINGS. 


Western Railway Club. (Concluded from page 587.) 
—A lengthy discussion took place on Mr. Peck’s paper 
on “Joint Inspection of Cars.” In answer to queries 
Mr. Peck stated that most of the defects found by his 
inspectors were on the draw bars and their ‘attachments, 
This was on account of the heavy yard service. Gener- 
ally the failure was on the draw-iug bolts. 

Mr, VERBRYOCK stated that the Joint Inspection Bureaus 
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at Kansas*City and Denver were giving the best of sat- 
isfection. At Council Bluffs as much could aot be said. 
The main poiut was to secure impartiality in the joint 
inspectors, He thought it would be difficult to estab- 
lish joint inspection in Chicago, except at a few points. 

Mr. SCHROYER said that the trouble with the present 
inspection was want of impartiality. The M.C. B, rules 
would cover every point at issue if they were lived up 
to. But that was impossible \ blockade of freight 
would at once result. 

A motion was finally carried that a meeting be called 
of all superintendents of car departments of the roads 
entering Chicago, for the purpose of organizing some 
system of joint inspection. 

There was some discussion of the regular interchange 
rules adopted at the last M. C. B, convention. Mr. 
SCHROYER alluded to a difficulty which had arisen in 
taking damaged cars from other roads, 


We receive a car from the Chicago. Burlington A 
Quincy in a damaged condition, It is damaged to the 
extent that the car is unsafe for service, and of necessity 
we have to take that carto our shops to repair it. In 
the transit of that car it is damaged very much beyond 
what it was when we received it, and in all such cases 
as this we have to stand the expense of the additional 
repairs on the car over and above what has been carded 
for by the Chicago, Burlington & oe. or any other 
company delivering the car. This is an injustice which 
the Master Car Builders’ rules do not provide for. Ina 
great many cases we take those cars as a courtesy to the 
other roads,and repair them right here, because our 
shops are here and we can do it more easily than they 
could. and we lose a great deal of money on account of 
the additional damage of vetting the cars to our shops. 
That is a thing which I think ought to be covered by 
the Master Car Builders’ rules. 


Some discussion took place asto the place of holding 
the next annual convention of the Master Car Builders 
Association. On motion the Secretary was inatructed to 
wire Mr. CLoup, Secretary of the M.C. B. Association, 
that the Club desired the M,C. B. convention to meet 
next year at Chattanooga. 

The next subject taken up was testing laboratories, 
chemical and mechanical, opened by a paper by Mr. Gro 
Gipps (C. M, & St. P.) which we abstract as follows: 

The organization by railway companies of depart- 
ments, headed by specialists, for the purpose of conduct- 
ing experimental work and for passing upon the charac 
ter of railway supplies, isa comparatively new idea and 
as yet confined to a few only of the greater railway 
systems of the country. Weare in the habit of thinking 
that we see great possible economies in railway opera 
tion in such departments; but we have perhaps som» of 
the natural bias of enthusiasts entering an enormous 
field—that of the aggregation of professions called the 
“Operating Department”; and we should like to be told 
by those of broad experience in railway work where our 
greatest tield of usefulness lies, 

The head of a “* Department of Tests and Experiments,” 
as it may be called, occupies a position of great difficulty. 
If he be a purely scientific man and inexperienced in 
practical work, be will almost certainly fail at first to 
appreciate the delicate nature of railway organization, 
will overstep the bounds of his legitimate field, and thus 
will lose the respect and lack the assistance of his supe 
rior officers when these are most needed. A man deter- 
mined to at once bring everything to a fixed ideal 
standard may become worse than useless, a serious 
hindrance to economic operation. Supposing he bas 
steered clear of both these rocks, there is another 
difficulty he has yet to surmount, that of confining his 
investigations to subjects which are susceptible’of acien 
tific analysis, in order that he may furnish opinions whi:-b 
will command respect and not arouse ridicule. The 
danger that he will be asked to furnish solutions of each 
and every problem under the sun which seems to the 
practical man mysterious and therefore “ scientific,” is 
not so remote as it mieht appear. 

- The tendency of modern timesis towards specialization 
in every department of knowledge: a man is no longer 
an all-around business man or scientist either; he takes 
up a specialty and masters it, Thus, in railroading. the 
heads of departments—business men—have no time 
and are not qualified by training to attack and solve 
problems involving a khowledge of modern progress in 
the sciences, This specialization, followed to its logical 
conclusion, requires more than one expert in a testing 
department, since to-day a man cannot be both an engi- 
neer and a chemist. The question then arises as to the 
organization ot the departmeat. On some roads the two 
fields are separate and co-ordinate; on others one expert 
heads both. 

If the right man can be found, one with considerable 
experience in the methods of railway work, with execu- 
tive ability and knowledge of the best lines upon which 
to Jay out an experimental investigation, it seems proba- 
ble that he would divide the work between the two sub- 
departments chemical and physical, to better advantage. 
and put their conclusions in better practical shape for bis 
superior ffiocers than could be done by the head of either 
sub-department i-dividually. However, this isa point up- 
on which some difference of opinion may arise and which 
will naturally be somewhat governed by particular cir- 
cumstances. The point is, that his reports should be clear 
and accurate and his conclusions based upon sufficient 
data. . 

Perhaps the first work of « departmentiof this charac- 
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ter, and work wlich may prove of great utility, or the 
reverse, I may add, is the regulation of the character of 
the supplies, establishing a standard of qualjty, one prac- 
tically obtainable, and afterwards secing that the same 
is maintained. This constitutes the routine work of the 
department; and the amount of worry and annoyance 
which may besaved the heads of the Mechanical and Pur- 
chasing Departments, by baving the cantradictory claims 
of rival manufacturers definitely set at rest by actual test, 
ean be readily appreciated. 

Of course the economic results of this policy are of first 
importance If establishing a standard of quality seri 
ously increases the cost of supplies, it will be necessary 
to prove that the money is got back in other direc 
tions, which, even when true, is an exceedingly difficult 
matter. But I really believe that our experience has 
been satistactory in this respect, taken as a whole. In 
some cases we do buy more costly material under specifi- 
cations: but in others, the cost is less. Again, the cost is 
not proportionately increased with the quality for sev 
eral reasons, of which may be mentioned competition 
and the constant effort to improve quality to meet de- 
mands by cheaper processes, Then, at times, manufac 
turers are really able to supply cheaper goods under 
specifications than without, as they know definitely what 
is called for and do not have to supply a bigher grade to 
cover uncertainties due to improper bandling by the 
purchaser; in other words, their responsibility is confined 
to filling certain definite tests, and the guarantee of ser 
vice is shifted to other shoulders. 

We have here, then, a department designed to handle 
the great variety of subjects which are constantly arising 
in progressive railway management, from the position of 
scientific experts, One branch of the subject deals with 
a system of uniform tests designed to supply an accurate 
and quick method of arriving at the results of practical 
service : the other extends over the almost limitless field 
of the arts and sciences as applicable to the modern art 
of railroading, 

The President referred to the proposition, at one time 
discussed, to establish a testing laboratory under the 
auspices of the Western Railway Club. 

Mr. Forsytue gave the folowing interesting reminis 
cences of the early days of railway testing departments, 

I was connected with probably the first railway testing 
room in this country during the early yeers of its opera. 
tion. Tt was started at Altoora, in a dingy old room 
over their wrecking shop. and Mr. Rrones waa the first 
engineer of tests. He was afterwards joined there by 
Mr. Crorp.and for atime they were the only ones in 
charge of the department, 

I went there soon after Mr. Croup, and the only ap- 
paratue we had was an old machine onerated by hand 
That machine was used for tensile and transverse teste 
for probably a vear or two, perhans longer. Then came 
Prof. THuRsTon’s of! testing machine. which was a emall 
apparatus. We used that prohably over a verr. trving 
to get some result from it, That was followed by Prof. 
THURSTON’S torsional machine for measuring the work 
done in brenking a specimen. 

In course of time we accumulated enfficient knowledge 
on the subject to begin to make specifications, and those 
proved not only a benefit to the railroads but also to the 
manufacturers ‘of railway supplies, for it taught them 
bow to make better material 

The test roome having gone through this period of 
establishing asnecifications and testing materials to meet 
these requirements. the "work has virtually vot intoa 
atate of routine, so that the principal occupation of the 
engineer of testa and the railroad chemist is simply te 
see that the material meets the requirements, Now, of 
course that is one of the most useful and levitimate nur 
noses of these testing Ishoratories, but T think they 
bave a largera 4 equally important function in original 
resesrch, The matter of testing to meet specifications 
should he delegated to an aasistant, and the man in 
charge should he allowed to devote a large portion of 
hia time to original research. 

Mr. FORSYTHE suggested alsO that tubricating olljs 
and the quality’ of steel were subjects on which 
further original investigation was much needed. He 
recommended that the Committee on Tests of the 
M. C. B. Association should emphasize the need for fur- 
ther original investigations in their report. He com- 
mended American testing machines as much superior to 
those in use abroad. 

Mr. Evwis said the work of a laboratory came under 
two heads, routine work and original investigation. 
After a laboratory bas been for some time in operation 
the routine tests can be made with ordinary help, leaving 
the time of the one in charge free for original investiga- 
tion. 

Mr. SCHROYER inquired whether in testing oils the ma- 
chines were accurate enough for the same results to be 
got twice with the same oil. In the discussion which 
followed, it appeared that no very ready and accurate 
method of determining the durability of ofls was in use. 
Mr. SARGENT had been able to duplicate his results in 
testing different bearing metals; but the trouble in test- 
ing oi] was to keep it on the bearing. 

Mr. Gipps said the machines needed for a first-class 
testing laboratory were a 100,000 Ib. tensile testing ma- 
chine, a smaller one of 40,000 or 50,000 Ibs. capacity, and 
av oil testing machine. A machine for rapidly testing a 
considerable number of springs is also needed, The 
whole should not cost much over $3,000. 

Mr. SARGENT thought at least $4,000 to $5,900 was 
needed to equip a iaboratory to do ordinary work. The 
proper machine for oil testing he believed to be of the 
viscosimeter type. It was not possible to get very accu- 
rate results in testing oils on the Thurston machine. 
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Engineers’ Club of St. Louls, Mo.— Next meeting, Jan, 
1. 8 oy., W. H. Brya. 809 So. Tth St. 
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Engineers’ Club of Philadelphia. Pa.—Next meeting 
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New Eng'tana Ral'ro2d Club, Boston, Mass. — Next 
mee'ing, Jan. & Room-in the United trates Hot L 


New Engiand Water-Works As«sociation.—Next meet- 
ingat onn 's Hote, Yoston. Yass. Jan. & 

Civil Engineers’ Ciub. Cleveland, O.—Next meeting, Jan. 
14 Seey., O. O. Pa mer, 2! Cedar Ave. 

New York Railway Ciub.—Next meet ng, Jan. 16. Rooms 
at lid ciberty St. 

Western Raliway Ciub, Chicago, Ill.f- Next meeting, 
Jan. 21. Hoomsin the Phoenix Bo iding. 

Engineers’ Society of Western Pennsy!vania.—Next 
mesting, Jan. 21. Seoy., 8. M. Wickersham, Pittsburg, Pa. 

Boston Society of Civil Engineers.— Next meeting, Jan 
22. Seoy., S. E. Tinkbam, City Hal. 


A QUESTION in regard to the comparative 
convenience of var: us styles of tables is 
raised in a letter appended to this week’s in- 
stalment of Mr. WEeELutNeton’s forthcom- 
ing field book, as to which he is particular- 
y desirous of ascertaining the geueral feeling 
umong engineers and users of tables. As 
this particular question is discussed fully in a 
note appended to the communication, we will 
do no more here than to call attention to Mr. 
WELLINGTON’s request to be advised of the 
views of those who may happen to have any 
decided views on the subject, pro or con, 
while there is yet time to be governed by 
them. Butthere is another question of the 


same general nature which we may mention 
here. 

A complete table of the ordinary logarith- 
mic sines, cosines, tangents and cotangents, 
occupies 45 pages, or one page per degree, 
four of the columns on the page being taken 
up by the functions themselves, and three 
rather needlessly wide columns by differences 
for determining angular functions to seconds. 
Now, by omitting these difference columns, 
the same matter can be given on just half as 
many pages, or 224, putting two degrees on 
each page, but with the disadvantage that 
when a function is desired for a half-minute, 
two must be added together and averaged; 
when for one-third or one-fourth minute, or 
odd seconds, the difference must be subtract- 
ed and the proper proportional part taken. 

The question is. then: Bearing in mind 
that railway fieldwork is for the most part in 
even minutes,and when not that, in even half, 
third. or quarter minutes, the interpolation of 
values for which is very easy. is it worth 
while, from the user’s standpoint only, to just 
double the number of pages taken up bv along 
table. that is. increase it from 224 to 45 pages, 
in order to include these differences? It is 
assumed, of course, that the tables in either 
ease are perfectly clear and distinct. as they 
will be if for five place legs. and following the 
very good typographical style of the best Ger- 
man tables, although they would not be if 
following the very bad typographical style 
and the foolish choice of six-place logs. which 
prevails in most English and American text- 
books. 


i 





We do not regard such a question as this as 
of private interest only or chieflv, or discus- 
sion of it would not appear in these columns; 
but an effort to prepare a field book whick, 
as respects the tables at least, shall be an im- 
provement on all that have preceded. anda 
standard for the profession. is of sufficient 
public interest to warrant us in giving the use 
of our columns to ascertain the real prefer- 
ence of the average engineer,which preference 
ean be effectively determined only in this 
way. Thetruth of the matter, it seems to us, 
is that the ill-chosen six-place logarithms, 
which disficure almost every English and 
American text book, have alone’ brought 
about the custom of devoting a whole page 
to each degree in field books. For. granting 
six plaee logarithms, it is impossible to put 
two degrees on each page, and hence the 
vacant space mav as well as not he filled up 
with columns of differences for single seconds 
even if in practice thev are little used. But 
as computers the world over are practically 
agreed that either five-place (to 10,000) or 
seven place (to 100.000) lcgs. are the only ones 
which ought to be used. or even put in type 
(for reasons concisely stated in our issue of 
Dee, 14. in a quotation from Bowpitcn’s Nav- 
igator. and also discussed elsewhere in this 
issue).when the worse than useless sixth place 
is dropped it becomes for the first time per- 
fectly easv to put two degrees on each page, 
saving 224 pages of a large mass of tables. 
Are the differences of enough use to he worth 
giving at this cost, or not? It strikes us not, 
We do not forget that the standard Gauss and 
Rex five place German tables give these differ- 
e:ces, but thev are tables for office use exclu- 
sively. and contain many refinements and am- 
plifications which even our six-place tahles 
lack. 

PERO TART eo 

THe remarkable improvements recently 
effected in interlocking switch and signal 
mechanism, as noted in the paper, by Mr. 
R. H. Sours of the Union Switch & Signal Co., 
concluded in this issue, are worthy of more 
than passing notice. English inventors and 


mechanics have been at work on interlocking 
mechanism for nearly two-score years; and 
their labors have been encouraged by the 
adoption and use of interlocking pl»nts 
throughout the United Kingdom. It is but 
a f2w years since the problem of interlock- 
ing was taken up in this country; and 
only a beginning has been made ‘n equip- 
ping our railways with interlocking devices. 
Yet, according to Mr. Sovte’s statements, our 
signal engineers have already far outstripped 
their English competitors, and can now pro- 
duce interlocking plants equally reliable and 
certain in operation, much simpler to operate, 
and cheaper in first cost and cost of mainte- 
nance, 

Mr. Souter stated that the estimate of 
Messrs. Saxby & Farmer, leading English 
signal engineers, for an interlocking plant at 
the Jersey Citv terminals of the Central Rail- 
road of New Jersev showed an interlocking 
machine of 185 levers. The plant established 
at this place by the Union Switeh & Signa! Co. 
accomplishes the same work for which 
Messrs. Saxby & Farmer estimated with a 
machine of but 66 levers. 

This progress is of very recent date, how- 
ever, as is shown by the reduction in the 
number of levers in the interlocking machine 
at the Grand Central Station in this city. In 
this machine.as equipped by the Union Switch 
& Signal Co. in 1887, there were 116 levers. 
Recent changes in the tracks made connec- 
tions necessary with 11 additional switches, 12 
signals and 29 switeh locks. This with the 
old style plant would have required a ma- 
chine of 176 levers. But the improvements 
adopted by the Union Switch & Signal Co. 
reduced the number of levers for both the old 
plant and the new to 87, a reduction of about 
one half. 


—_——__.—___—— 


Proeress hardly inferior to that above de- 
seribed has been made in the perfection of 
the automatic block system, and this not- 
withstanding the fact that American railways 
have as yet given little practical encourage- 
ment to those engaged inthe design and man- 
ufacture of this type of safety devices. It is 
safe to assume, bowever. that the thorough 
work done by this and some other American 
signal companies will yet reap its just reward. 
The best and safest svstem of operation is 
none too good for the equinment of a large 
proportion of American railways. That the 
system of train operation which secures a 
space interval between moving trains, and 
does it bv mechanical devices instead of by 
human agency, is the safest system, must be 
eonceded by all ynprejudiced men. That it 
will also be found the best, and cheaper on 
the whole than the block system operated by 
signal-men, seems altogether probable. 

The public does not at present realize the 
extent of the accidents and injuries to pas- 
sengers due solely tothe lack of an efficient 
means of preserving a space interval between 
trains. When it comes to be generally under- 
stood how many of these frequent collisions 
are preventable, the chances are that the 
adoption of the block system will no longer 
be left optional with reilway managers. It 
is a truth which eannot be too clearly present, 
in the minds of American engineers and rail- 
way officers that in our use of interlocking 
and block signal plant we are away behind 
the best practice abroad, although the inge- 
nuity of our signal engineers has given us on 
the whole the best plants to choose from 
which exist. with all due respect to that great 
English firm of signal engineers, Messrs. 
Saxby & Farmer, who may with truth be re 
garded as benefactors of mankind for the 
leading part which they have fad in intro- 
ducing these important safeguards. 
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TRACK LAID IN 1889 - 


The above includes only main track, laid during each calendar 
year, on which regular trains are, or are to be run, to do business 
as common carriers of both freight and passenger traffic; thus 
excluding sidings, double tracking, lumber or mining roads not 
carrying passengers, and motor roads carrying passengers but no 
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WHILE giving due credit to the long experi- 
ence of Messrs. Buff & Berger, as makers of 
engineering instruments, we must still differ 
with them to.some extent in the views they 
express in this issue upon the adaptability of 
aluminum to usein transits. We agree with 
them that as a pure metal its softness unfits it 
for this purpose; and that ‘‘ bushing”’ is ex- 
pensive and not well adapted to instruments 
of precision; as also that the use of mixed 
metals is objectionable. But we are not at 
all prepared to admit that copper, in the 
proportions quoted, is the only alloy that 
could be used. or that some combination of 
metals with aluminum may not yet be found 
that will add to the desirable quality of de- 
crease in weight the other qualities necessary 
for properly working the metal in a transit 
head. We do not know of such alloys, but it 
is much too s%on for anv one to say what can 
or cannot be done with aluminum as a base. 
It is almost within the year that the manu- 
facture of aluminum has been reduced to 
what may be called a commercial basis, and 
the price made low enough to warrant experi- 
ments with it in the line of everyday use. 
As we have before said, it is to the alloys of 
aluminum with other metals that we must 
look for important changes in our metallur- 
gical methods and products; and it is the 
work ofthe chemist and scientist to find out 
as speedily as they ean thea possibilities of this 
practically new metalin the arts. As our cor- 
respondent admits, there is already a field for 
the metal as we have it, among certain 
classes of instruments, and further investi- 
gation will doubtless yet produce a metal 
better adapted than any now at our command 
for all classes and parts of "instruments. We 
are simplv entering into the age of aluminum 
and its possible alloys. and can only guess at 
what the near future has in store for us. 


The Railway Construction of 1889. 


The list of the new railway lines con- 
structed during 1889. which we present with 
this issue, shows that the total addition to the 
main track railwoy mileage of the United 
States during the year will vary little from an 
even 5.000 miles. This is the smallest eon- 
struction recorded in aay one year since 1885, 
when the total increase was but 3.588 miles. 
The construction in the intervening vears has 
been: in 1°86, 8.471 miles; in 1837, 12.668 miles: 
in 1887, 7.284 miles. 

The bulk of this vear’s construction has 
been done in the Sonth. Over 2,000 miles of 
the new lines reported to us lie south of the 
latitude of Cincinnati and east of the Missis- 
sippi River. Washington, however. has had 
the greatest increase in railways of any sin- 
gle State. 362 miles having been built there in 
1889. Georgia comes next with 315 miles: and 
then follow North Carolina with 279 miles, 
Texas with 271 miles, and Mississippi with 212 
miles. Sixteen other States report between 
1% and 200 miles: and in Vermont, Rhode 
Island, New Mexico. Arizona, and Nevada, no 
new tracklaying has been reported. 

As seen by our map, very few long -lines 
have been built this season, but there has 
been a great number of short branches and 
extensions. especially in the East. The total 
number of separate lines on which track was 
laid during the year was 255. This work was 
done by 197 different companies. The average 
length of each extension, therefore. was al- 
most exactly 19} miles. In Canada during 1889 
733 miles of track were laid; and in Mexico 
the construction amounted to 369 miles. 

The total construction in each State is 
shown in the following table, and will be 
found in detail by lines and companies else- 
where in this issue. Necessarily, as our re- 
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ports are sent in before the end of the vear 
the tracklaying up to Jan. 1, on lines where 
work is still in progress, has to be estimated. 
Delayed reports may also cause some ad- 
ditions and changes in our detuiled list: and 
while we have aot intended to include in our 
list tracklaying on roads intended solely for 
passenger or freight traffic, the mileage of 
some few lines of this sort may have to be de- 
ducted from the totals a3 later and fuller re- 
ports reach us. On the whole, however, we 
conclude that the total will vary little either 
way from 5,000 miles. 


No. No. 


No. No. Cos. liner, Miles. 
Coe. lines. Miles, 
GULF & MISS. VALLEY 


NEW ENGLAND STATES. STATES, 
: ] Ky 7 7 153.0 
» 2 , a8 \ Bt 
- H 3 5 ‘h 9 Fenn x ” 174.5 
—_ - 7 z 2 y 9 < : 
Mass 1 1 65 Ava. é 4 lis l 
Conn 1 1 0.5 — 3 4 212.0 
, aa a at 4 4 87,3 
Fetet @ lines by 6 ——- Lotal (33 lines by 3 — 
— ey Co's.) 839.9 


MIDDLE ATLANTIC STATES. SOUTHWESTERN STATES 





N.Y 16 16 158.5 Mo 5 6 0.6 
N. J. 6 7 SO.5 Ark 3 3 44.0 
Penn 1b 7 1260 Tex. 6 8 270.8 
Del l l 0.2 Kun, 5 6 58.7 
Mid 4 4 2.2 Cul. 3 8 Siu 
Total (41 lines by 35 I. ‘fer... 3 3 1833 
Co's) SaS5 Total (32 lines by 23 —— 
Co's.) 725.4 


CERT. NO'N STATES NORTHWESTERN STATES 





Ohio..... 7 8 &8 0 la. 2 » 56 
Mich 9 ll 175.7 Minn..... 8 . 14,0 
Ind 6 7 120.7 Nv, Dak, 1 l Is,.U 
Th 9 9 174.0 So, Dak. 3 3 67." 
Wis ). a 8 wiT Wyo l l wv 
Total (42 lines by 36 Mout 2 4 148.2 
Co's ; 6001 Neb 2 3 Liz 
Total (22 lines by 13 —_ 
SO, ATLANTIC STATES, Co's.) Had 
Va ; ” 197 4 PACIFIC STATES. 
W. Va. 3 + 49.0) Cal 5 9 110.7 
No, Car. 10 15 279.0 Ore,. 3 3 20, 
So. Car.. 2 2 42.8 Wash..., Ll 16 dH2.0 
Ga 18 | Bs 315.0 Utah i 4 9.0 
Fla 9 9 162.0 luahe 2 2 xu. | 
Total (44 lines by 41 —— Total (34 lines by 2 - 
Co's) ; 1,045.2 > eR, ee 60.8 


Grand Total United States, 4,970 miles of track laid on 
255 lines by 197 companics. 

Total for Canada, 733 miles of track laid on 25 lines by 
18 companies, 

Total for Mexico, 369 miles of track laid on 6 lines by 5 
corm panics, 

The only very long line completed this year 
inthe East is the Pennsylvania, Poughkeep- 
sie & Boston, from Slatington, Pa., to the 
Hudson River Bridge at Poughkeepsie, and 
thence east to a junction with the Hartford & 
Connecticut Western, now owned by the 
Poughkeepsie Bridge sy ndicate. 

In the South the most important lines are: 
the Atlantic & Danville, completed this year 
to Danville, Va., the Norfolk & Carolina from 
Norfolk south, which is to furnish an outlet to 
the seaboard at Norfolk for the Richmond & 
Danville and the Atlantic Coast Line systems ; 
the extension of the Cape Fear & Yadkin 
Valley system to the sea coast at Wilmington ; 
the Georgia Southern & Florida, completed 
this year to Palatka, Fla., and now the most 
direct route from the railway centers of 
northern Georgia to the Florida winter resorts 
on the St. John’s River; the Alabama Mid- 
land, an extension of the Plant system across 
southeastern Alabama to Montgomery; the 
Georgia Pacific, extended this year across the 
State of Mississippi, and the Knoxville, Cum- 
berland Gap & Louisville. from Kooxville, 
Tenn., north tothe now famous Cumberland 
Gap. ; 

In the Southwest,we notice three extensions 
of considerable length in Texas due tothe 
San Antonio & Aransas Pass Company; two 
in Indian Territory, one built by the Chicago, 
Rovk Island & Pacific and the other by the 
Missouri Pacific; and one in Louisiana, by the 
Houston, Central Arkansas & Northern Com- 
pany. 

In the Northwest the only two lines of note 
are the 162-mile extension of the Chicago, 
Burlington & Quincy system to coal fields in 
Wyoming. the longest stretch of track laid 
during the year; and the Sioux City & North 
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ern, coneerning which an enthusiastic inhab~ 
tant of Sioux City wrote us recently 

We have just about completed the Sioux City & North- 
erp, and I can safely say no man out of Sioux City knows 
how it was done. The railway presidents and the bank 
presidents may bold their meetings and resolve against 
the construction of new lines, but that “doesn’t go” this 
far from New York. 

In the Pacific States, Spokane Falls has 
been a notable center of active work, and the 
only one in the far West. 
pal lines constructed this year at this point 
are the Spokane Falls & Northern, the Cen- 
tral Washington extension of the Northern 

*acific, and the extension across the Idaho 
panhandle of the Oregon Railway & Navi 
gation Company’s system 


The three prinei- 


The collapse of southern California’s boom 
is emphasized by the notable lack of new 
work there, in contrast to last season’s ac- 
tivity. 

In Canada the principal work is due to the 
Canadian Pacitie and its recent competitor in 
Manitoba, the Northern Pacific, & Manitoba 
The long (120-mile) extension of the Canadian 
Pacifie in the Assiniboine and Saskatchewan 
districts is one of the most noticeable lines on 
the map. It taps a section of the Canadian 
Northwest of which grear things are prophe- 
sied as a wheat-raisivg district, but which has 
up to this time been remote from all railway 
communication. Of much greater importance 
from the point of view of the Canadian Paci- 
fie’s chief competitor, is the line from London, 
Ont., to the Detroit River, to whose construe- 
tion, when first proposed, there was such op 
position. 

A very large proportion of the tracklaying 
of the year has been done in the past three 
mopths. and there are enough lines well ad- 
vanced toward completion in the South and 
Southwest to make it likely that next year’s 
record also will show at least a fair mileage of 
new lines there. 

As regards che prospects for the coming 
vear, all signs point toward un ipecrease in 
the railway mileage probably equal to that 
of 1889, and possibly reaching considerably 
beyond this. ‘The past year has been one of 
protit to railway owners, and enough of a 
surplus has been accumulated by leading 
companies to encourage them in undertaking 
extensions, ‘The indications are, too, that 
the managers of some leading corporntions in 
the Northwest are growing restive under re- 
straint, and do not take kindly to the plan 
of working in harmony with their competi- 
tors. They are anxious to push through some 
of the big scbemes for which they have al- 
ready made surveys and estimates. The 
conservative influence of bond and stock- 
holders will need to be exercised in some un- 
mistakable way if this tendency is to be 
counteracted. 

Besides the prospective work on extensions 
of the great systems, there is a very large 
nuinber of independent enterprises all over 
the country, some few of which are of con- 
siderable magnitude, which lack only the 
necessary capital to take them up and carry 
them through. If financial conditions are 
favorable during the coming year, a very con- 
siderable mileage of these local independent 
lines is likely to be constructed. 

If, on the other hand, we should be visited 
with a commercial crisis, or if anything 
should occur to severely strain the contidence 
of investors in railway securities, the new 
construction of next year may be even below 
this year’s record. Of this, however, there 
seems at present to be little probability. 

Our map, which gives in contrasting colors 
the construction of each year since 1885, isa 
most interesting showing of the growth of 
the country’s railways during the four years 
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past. It is not generally realized that over 
33,000 miles of railway lines, or more than one- 
fifth of our total mileage, has during that 
short period been built and put in operation. 


Distributing Puwer by Compressed Air in 
Paris, 


The carefuliy prepared paper by Prof. ALEx. 
B. W. Kennepy, contained in our issues of 
Dec. l4dand 21, describing his recent tests of 
the extensive plant for the distribution of 
power by compressed air in Paris, 1s deserv- 
ing of careful study by American engineers. 
Compressed air has been used, and is now in 
successful use, in thousands of places for the 
transmission of power to rock drills or other 
tools used in quarrying or underground work- 
ing. Many an inventor has planned to extend 
this use and apply this convenient agent to 
the working of the motors in scattered fac- 
tories and workshops, the air compressors and 
other necessary plant being located at some 
central point; but Prof. Kennepy’s paper de- 
scribes the only plant of this description ever 
put into actual operation; and so far as we 
recall, his is the first thoroughly careful de- 
scription of the Paris system. 

His tests show briefly that for each I. H. P. 
developed by the engines at the central station, 
in daily practice about 0.44 available H, P. are 
developed at the motor, situated perhaps four 
miles away, the air being heated by a simple 
stove to about 320° Fahr. before it passes into 
the motor cylinder. Prof. KENNEDY expresses 
the belief that with the introduction of various 
improved methods and appliances, which are 
now under consideration, it will be possible to 
increase this efficiency to 54 per cent. in daily 
practice. 

While he does not specify the precise direc- 
tion in which there is greatest room for im- 
provement, the figures which he gives show 
that there is room for much gain in the effi- 
ciency of the air compress rs, and in the heat- 
ing of the air before use in the motor. The 
prominent defects of the system at present, 
from an economical point of view, are that the 
air is not cooled until after compression bas 
taken place, that the pressure is cut down by 
a reducing yatve (the use of which in this case 
seems to be past finding out), and, most im 
portant of all, that the air is compressed to 
such a high pressure. With air of about 45 
Ibs. pressure, the gain by heating the air be- 
fore use would be much greater, and this pre- 
liminary heating in any case should be car- 
ried farther than is now done. 

It seems likely that, with these improve- 
ments, an efficiency at least as high as 55 per 
cent. would be realized in daily practice, and 
possibly even 60 or 65 per cent. might be 
reached. 

Evidently the only system of transmission 
of power able to compete with compressed air 
is electricity. Hydraulic transmission, as 
Prof. Kennepy well says, is suitable for driv- 
ing the cranes, elevator, etc., of a single plant; 
but is unsuitable for places where the amount 
of power and the distance of transmission are 
considerable. Steam has also been pretty 
thoroughly tested asa medium for the long- 
distance transmission of power; but the ex- 
perience in New York and Boston has not 
been reassuring as to its suecess in every 
particular. There seems little likelihood 
that any other company will undertake to es- 
tablish a steam distribution plant, at least 
until what at present seems to be inherent 
difficulties are in some way overcome. 

The question is then narrowed to whether 
u company desiring to establish a plant for 
the general distribution and sale of power 
should adopt compressed air or electricity as 
the medium of transmission. 
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It seems pretty certain, on carefully con- 
sidering the matter, that the latter agent has 
an advantage over the former, in most locali- 
ties, too great to be overcome. A company 
using electricity can distribute light as well 
as power, and from the came circuit; and it 
thus provided with a double source of income. 
As to economy, the electric dynamo, circuit 
and motor are each cheaper than the air com- 
pressor, pipe line and motor of the rival sys- 
tem, both in first cost and cost of maintenance, 
Asto the dynamic efficiency of each, it will 
hardly be questioned that the electric trans- 
mission is ahead of the compressed air trans- 
mission and will remain so. Wiring is so 
much easier and cheaper than piping, and the 
electric motor is 89 much more compact and 
convenient than the compressed air motor, 
points which count for much with users of 
power,—that the choice between the two will 
seldom be a difficult one. 

There is, however, one objection to the elee- 
tric system. Recent fatal disasters from eleec- 
tric currents have done much to bring elec- 
tricity in disfavor with the public, even 
though they may be unimportant from a tech- 
nieal point of view. Until a well-established 
system of electric subways is in operation, 
therefore, there are strong reasons against the 
introduction of wires carrying motor currents 
in the streets of any closely built up city. 

But there is one feature in connection with 
the use of compressed air which gives prom- 
ise that it may fill a wholly unique place in 
domestic economy. Prof. KENNeEpy alludes to 
the use of the compressed air motors in Paris 
to produce cold. The possibility is a tempting 
one that the severity of a tropical climate may 
yet be tempered by the use of artificial cold, 
on a scale much greater than the present use 
of imported ice and of ice machines. 


Every mechanical engineer knows that 
there are no inherent difficulties in doing this. 
The only question is whether compressed air 
can be furnished sufficiently cheap to permit 
it to be used primarily for the production of 
cold. But even at the rather high rate 
charged in Paris, tbe expense would be by no 
means prohibitory; and with a plant operat- 
ing on a large scale and compressing air with 
the greatest practicable economy, the expense 
should be reduced to a point at which its wide 
use in any tropical city would certainly follow 
the establishment of a plant. 


We have been accustomed to think of coal 
as an agent for tempering the severity of our 
winter climate, It will be a strange paradox 
indeed if it should also come into general use 
to cool our dwellings in the summer months 
and make comfortable the hot days and nights 
in the tropics. The millions of English dwell- 
ers in the tropical colonies of the British em- 
pire have to resort to swinging fans or “ pun- 
kahs,”’ pulled by coolies, to make their life 
endurable in the hot months; and there has 
long been a demand for a mechanical “ pun- 
kah puller” to take the place of the coolie, 
who is apt to cease his monotonous work 
when his master falls asleep. 

The introduction of a compressed air distri- 
buting plant would make possible the driving 
of the fans by simple and cheap “air tur- 
bines’’ while the air current would at the 
same time be cooled by the exhaust. 

Manufacturing industries have never flour- 
ished in southern latitudes, largely from the 
difficu'tvy in kseping the work-rooms at a 
proper temperature; but Mr. Epwarp ATKIN- 
son, the well-known expert on factory design 
and equipment, said at a recent meeting of the 
Boston Society of Civil Engineers : 

Weare very near the point where we can make the 
cotton mill a sanitarium. The ammonia method of re- 


ducing the temperature of sumnier air below the freez- 
ing poiat is now in common use in breweries, cold 
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storage houses, etc. I think there is a great fleld hero, 
net only in the praparation of air and cooling tt in the 
cotton mill, but also in all sorts of works, in offices 
ete. 

Our space will not permit at this time a 
more thorough review ofthe possibilities from 
the use of compressed air in this direction 
but the subject is so important a one, especi- 
ally since experience in Paris has shown that 
the general distribution of power by eom. 
pressed air is commercially practicable, that 
we hope to see the matter carefully discussed 
by engineers, and the possibilities of large 
profits in this direction, especially in some of 
our Southern cities, brought to the attention 
of capitalists. 


CORRESPONDENCE. 





A Mnemonic Form for O = jn’ D. 
Kinderhook & Hudson Ry., Chief Engineer's Onic, 
Hupson, N. Y., Dec. 12, 1889 
To THE EDITOR OF ENGINEERING News: 

I want to thank you for putting into shape for use f\, 
beginners a form for the rule that offsets from a tanpent 
to points on a curve are as the square of the distance. 
This, with the other rule which I do not see in you: 
treatise yet, is that the offset O fromthe tangent to any 
curve for any distance n, subject to just the restrictions 
wiven for its use in your article, is the square of the dis 
tance on the tangent divided by the diameter of require: 
curve. [have used this idea tor more than forty years. 
My object in writing you is to show you how 1 have 
transposed it toanempirical rule which can hardly be fo: 
gotten, and by which almost all questions about curves ca: 
be calculated without tables and almost entirely mental) y, 
This form is as follows: % of a dollar = 874% cts. ~7 shi)! 
ings. Somultiplying any degree of curvature by7 give. 
acertain numberof shillings, whichdivided by 8 gives 
dollars and cents, Thus, an offset for 1° = 7shillings = a71 


cts.; an offset for a 3° curve = 21 shillings = $2.6244. You 
may say this is simply multiplying by %, and so it is, but 
you will find you can carry the 8744 in your head by think- 
ing of 7 shillings much easier than 875, and you can reduce 
shillings to dollars and cents, mentally, more easily than 
you can think of the same numbers, merely asnumbers. | 
call this my seven-shilling rule, and as multiples of this 7 
shillings, or 0.875, make up almost all the numbers used in 
running curves, the name gives the key to almost an in- 
finite number of mental calculations, | do not write from 
any anxiety to appearin print. But if I can give an idea 
toany one which will facilitate his work in the ftleld, | 
sball be very glad, When I began to work at engineering, 
between forty and fifty years ago I do not know that 
there was a practicable “table book” for field work in 
existence, and I do not know of any one that completely 
fills the bill yet, Yours truly, 

E. G. FEKriss. 


7 {The ‘7 shillings” of the O = %n* D formula is 
ingenious and new to us. It may doubtless 
help many to remember what is by far the most 
useful ‘single formula for practical field-work. 
Different men find different modes of aiding the 
memory most useful. The formula is an original 
one with Mr. WELLINGTON, and he was not aware 
that'any one had it or used it even twenty vears ago. 
much less so long ago as Mr. FERRISS speaks of. 
It is so simple and easily deduced, however, that 
this was hardly to be expected. 

The other formula for determining the same 
offset our correspondent correctly states that he 
‘bas not seen in the treatise yet,’’ but he will have 
seen a most useful and yet little known general rule 
of which it is merely a particular application in our 
last issue, in the rule for solving right-angled 
triangles of small altitude, which is: 

nz n? 
h—b= Th nearly, or = ab nearly, in which 
h = the hypothenuse, b = the base and n= the al- 
titude, assumed to be smal in compariscn 


with the base. He will find the same rule on 
page 341 and also on page 539 of “The Economic 
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Theory of the Location of Railways,”’ with tables 
illustrating itsdegree of accuracy. This particular 
mode of applying this nseful general rule, however, 
had never occurred to us, we must confess ; and as 
even the general rule is but little kaown, the par- 
ticular application is still more likely to be new to 
our readers.—Ep. ENG. NEws ] ’ 


Graphical Method of Calculating Bridge 
Strains,_-Explanation. 
Cin, New Orleans & Ter, Pac. Ry., Office Chief isngineer. 
Crnornnatt, O., Dee 11, 1889, 
To THE Eprror OF ENGINEERING News: 

In the article on the “Graphical Method of Calculat- 
ing Bridge Strains tor Concentrating Loading, pub- 
lished in your journal, Sept, 28, it was my purpose, as 
there stated, to give an explanation of the graphical 
methods in practical use by me, not originated by me, 
As, however, the method of constructing and using the 
“Moment Diagram” was, in fact, original, it might pos- 
sibly be supposed by those unfamiliar with the subject 
that the whole graphical treatment was novel, 

The method of using the “Load Line” to determine 
the maximum moments was, I belleve, first workel out 
by Mr. C. L. STROBEL some ten years ago, This method 
is known tomany bridge engineers, and has been quite 
widely used, 

The method of using the “Load Line” to determine 
the maximum shear in a simple truss was deduced by 
Prof. H. T, Eopy more than three years ago, , 

If you will kindly give this space in your column you 
will greatly oblige. Yours truly, 

WARD BALDWIN, Prin. Asst, Engr. 


The Proposed Lake Erie and Ohio River 
Ship Canal, 


PrIrrsbuRG, Pa., 
To THE EprrorR OF ENGINKERING NEWS: 

IT send you herewith enclosed a cutting taken from 
the Pittsburg Dispatch of Dee. 18, 1889, rewarding the 
canal project, which is now under consideration, to 
connect the Ohio River with Lake Erie. I thought that 
you might be interested in giving this project a little 
attention asit may develop from time to time. Two 
members of the Commission, Col. T. P. Roperts and 
J. M. Goopwtn, are members of the American Society 
of Civ'l Engineers, and they appear to have been sa- 
lected by the Governor of the State of Pennsylvania, 
forthe especial reason, as the correspondent says, that 
they have never had any practical knowledge of ship 
eanals, and both say they are unfamiliir with the re- 
anirements. Cant. Jonn A, Woop is an Ohio River 
steamboat captain and the others are politicians. 
You are no doubt aware that the Ohio River at the 
mouth of the Beaver, where the canal would join the 
Ohio, is a very unreliable stream, and that navi- 
gation is uncertain and fluctuating. The principal 
coal) product which would find its wav through this 
canal, if it was finished, would come from the mines on 
the Monongahela River, which is slaek-water above 
Pittsburg: and the Ohio River is also slack-water as 
far ‘down as Davis Island Dam; but between Davis 
I-‘land Dam and the mouth of the river at Beaver, the 
river isan ‘uncertain quantity.” 

The only class of boats which can be used for carrv- 
ing this product trom the mines are the ordinary 
Ohio River flatooats, which are very frail and could 
not be used for lake navigation; so that a reshipment 
would have to take place somewhere. The iden of 
bringing lake vessels through this canal is simply ab- 
surd; and inasmuch as areshipment would be neces- 
sary at all events, the coal barges should be sent to the 
lake to reloaithere. The whole project seems to be 
rather a wild one, but the method mentioned by the 
newspaper correspondent as being employed by the 
committee to obtain information on the su'jact, by 
employing a “clipping association” in New York to fur- 
nish them newepaper clippings is certsinly chara*ter- 
istic. Yours truly. 





Dew. 18, TAK. 





: B. J. M. 
Aluminum for Engineering Instruments. 


; Boston, MA8s., Dec. 8, 1889. 
To THE EDITOR OF ENGINEERING NEws: 

We were among the earliest advocates of aluminum 
and its alloys for mathematical instruments (eee Scientific 
American, Feb. 1, 1868). but pardon us if we are not 
quite as sanguine concerning the adaptation of aluminum 
for the finer class of geodetic instruments as your ed‘, 
torial of Nov. 22 would warrant us to be. There are 
certain advantages derived from the use of the lighter 
aluminum instead of copper and ite alioys.—the metals 
now employed for field instruments; but the disadvan- 
tages are that pure aluminum, although very stiff. is 
nevertheless a very soft metal like tin, and that when 
alloyed with 10 per cent. copper, to make it barder, it 
becomes very brittle, but when alloyed with 20 per cent. 
or 30 per cent. of copper, it becomes so brittle as to break 


like glass. It ia therefore not suitable as a material for 
precision Instrumente, 

Verv little le gained in the way of reducing the weight 
of an inatrumert by employing aluminum bronze (#0 per 
cent, copper and 10 per cent. aluminum). The parta of 
inetrumenta made of the latter metal might be easily 
reduced aomewhat in thickness on account of ita greater 
rigidity as compared with copper alloys; yet to lessen 
the tendency to vibration, and also in order to with. 
stand the wear and tear of the fleld use of an inatru- 
ment, such parts need a little more mass, or dead weight 
as you may call it. It is then found that the weight of 
an instrument remains materially the same as ever, An 
exception to the rule may exist inthe construction of 
the larger and stationary astronomical inatrumenta, 
where aluminum bronze may be used to a certain extent 
to advantage. 

There can be no doubt that aluminum possesses great 
utility over brass in the construction of instruments of 
minor importance. Sextants reflecting circles, and the 
more ordinary compasses,* parta of plane 
can be made of it with propriety. We 
oecasionally for many years, but for reasons already 
stated above, we are not prepared to advocate its wen- 
eral adoption for instruments requiring greater precision, 
such as the finer transits, theodolites, ete, It is only 
in rare cases when a judicious use of this metal may be 
a necessity for the successtul construction of an [natru 
ment, as for instance in our new style of mining transit, 
permitting of vertical sights up or down a shaft without 
the use of an extra side telescope, where certain de 
tachable parts of the instruments are mounted in an 
eccentric position, and unless such parts are made of 
aluminum they would require a heavy counterpoise, 

Itis principally the indiscriminate use of saluminuw 
that we would warn against, We are aware thar transits 
have been made of aluminum, but aside from their nov- 
elty as such, little or no merit can be claimed for them, 
To make this fully understood, it will be necessary to’. 
plain that all the finer bearings of an instrument 
of aluminum, such as centers, object-slides 
micrometer screws, ete,, will 


tublea, ete 


have used if 


made 
levelling and 
have to be hushed with a 
harder and non-friction metal, to guard against wear 
and to obtain the close fitting of such parts, and perma- 
nency of adjustment is necessary in instruments of pre 

cision. Now, to make the principal bearings of an in- 
strument of different metals will have the tendency to 
weaken the parts so treated, to make them less secure, 
and to render the adjustments more liable to derange 

ment on account of unequal contraction and expansion 
between the two metals, It simply menans, then. that 
the present high state of perfection in geodetic inatru 

ments, which retain their adjustment in the varying 
temperatures and climes of our zone, shall be abandoned, 
and we go back many years to when the indiscriminate 
use Of widely different metals often made an instrument 
entirely unreliable, except when used in the temperature 
in which it was adjusted. 

Modern § instrument-making haa, already 
achieved great results in reduciog the weight of field in 
struments. By improved designs and by the use of 
harder metals in place of the soft brass, the best makers 
brought about remarkable changes in the weight of in 
struments. They are no longer the heavy and formless 
structures of soft or hammered brass as of yore, but are 


however, 


“of the type and character of a long span steel bridge, as 


compared with an old-fashioned wooden structure 
Every important member of an instrument is now caicu- 
lated with regard to ita strength, and the material« are 
particularly chosen for the part they are to perform. 
Owing to the many improvements made in the designs, 
to the use of better materials, by the application of spe- 
cially designed tools and machinery, there is no need any 
more to use large and heavy instruments. An inetru- 
ment of about two-thirds of the size and weight of those 
made ten or fifteen years ago will do now the same class 
ot work. 

It is by these methods that lightness has been gained, 
and even must be looked for to some extent in the 
future. Unless the size of an inatrument is decreased, 
the resistance of its exposed surfaces to wind pressure, 
causing sudden vibrations or tremor inthe instrument, 
will of necessity require a certain amount of weight to 
secure the needed steadiness, and if this weight is not In 
the instrument proper, it will have to be in its tripod 
legs. This is especially true in this era of high telescope 
powers and sensitive «spirit-levels, What is needed is 
that engineers and surveyors should have more con- 
fidence in instruments of smaller size as made by the best 
makers. 

There are other reasons why we makers should be 
somewhat conservative in the adoption of aluminum as a 
material forthe finer classof surveying instruments, 
but as they relate principally to the treatment of 
aluminum during construction, graduating process, 
ete,, they may be omitted here. 


In conclusion we may be permitted to remark that the 
instrument makers of this country are of a progressive 
turn of mind, with some scicntific education to back it 
up, and that it will be best to leave the question when 





*Commercial aluminumiis'slightly magnetic. 


and where to adopt it for an instrument entirely to 
their discretion, What ia needed is a gradual develop- 
ment in the use of this metal and its alloys, guided by 
experience and not by clamor. , 
Very respectfully vours, 
Bure & Renoer 
Small vs, Large Theodolites as Compared by the 
Work Done 

[As supporting views expressed in their commu 
nication given above, Messrs, Bull & 
the following letter, This may be 
properly regarded as an endorsement of a particular 
make of 


ing to the young engineer who believes he cannot 


Berger 
letter, while it 


sena 


instrument, will also be interesting read 


manage the lines of a mile tunnel without a heavy 


elaborate, and expressly large transit instrument 
Ep. Exa. News. | 
AUBURNDALE, Mase, Jan. 0, 1880 
Meesrs, ure & Benuen, 
Dear Sirs For many years | have been of the opin 


ion, reasoning a priori, that the limit of precision at 


tainable in the ordinary fleld operations of the civil en 


vineer might be attained, other things equal, as well 
with a small as with a larwe instrument 
This opinion is confirmed by the results of some re 


cent experiments with instruments of vour make, to 


which T shall now call your attention 


For several weeks | bave been engaged in the design 


and construction of an apparatua for determining the 


exact equivalent foci of lenses, This apparutus includes 


acollimating telescope,in the principal focus of which 


etwo vertical lines; and the accuracy of the resulta 


obtained with it depends upon the accuracy of the men 
urement of the angular distance between theee lines as 
viewed through the collimator objective 

he tirst 
tude with my 4é-in. theodolite built by 


ayo 


series Of measurements of this angle was 


you several yeur 
This instrument, described 


in your catalogue as 


No, ta.’ has a horizontal circle graduated to be rend 
tol of are by two equidistant verniers; but 
read to 30° by estimation. As to its general design and 


workmansbip, there are no changes I ah 


it is enaliy 


uid wish to have 


made 
The first series of measurements of the * collimator 
angle’ were made in the following manner: vernier 


1 wus set at the 0 
seta of twelve 


graduation of the limb, and twenty 
repetitions each (six direct and «lx re 
versed) were taken in the direetion of increasing read 
ings. This covered the limb up to 208 
ing mean angle was il’ 14° 27.40 

By the second series, 


, and the reault 


the collimator augle was again 
determined by precisely similar measurements using the 
%in. theodolite built by you for the Massachusetts Board 
of Harbor Commissioners in 1877. 

The horizontal circle of this instrument ie graduated 
to be read to 10 of are by two equidistant verniers; but 
it iseusily read to’ by estimation. The resulting mean 
angle is 1° 14 , differing only 0.17" from the mean 
angle obtained with the 4-in, theodolite 

The angles resulting from each set with both instru. 
ments are arranged side by side in the following table 


2 Uy 


KeeuLts FOR COLLIMATON ANGLE 





Sect 4-in inatriment, S-.in.inatrument. 
Vo. 1 
1 I lv 4 
i 2.7 
it 27.3 
Iv ’ 244 
Vv 2h, 1) 
Vi mh 26.0 
vil 28.7 27.9 
Vill 27.5 m7 
1x 27.4 2S 
x oO 2A.5 
XI moO At 
xIt 25.0 2.4 
Xttt 247 4 
XIV 287 27 1 
xv 2.4 Al 
xvi ih 27.7 
xvil 27.5 20.4 
xvii 0 27.1 
XIX 27.5 7 
xx 27.5 2.7 
Mean: 1° 14’, 27.49 1° 146° 87.64" 
The probable error of the mean angle with No UM, as 
computed by the method of least equares.ie 0.15". After 


the observations were finished as above, Sect. VI waa re- 
peated with No. 14,the resulting angle being exactly the 
same, I am inclined to think that the smal! variations 
between the angular values resulting from each set are 
due to the graduation rather than to errors in pointing. 
In any case, theyare certainly well inside of what might 
reasonably be looked for in the best instrument of its 
size, Very truly, 
Fraycywt BLAKE, 
Late Asistant U. 8. Coast Survey. 


Transition Curves. 


MonTice..o, Mo., Dee, 11, 1480. 
To Tae EprTor or ENGInerknino News :— 
Being (much interested in the subject of transition 
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curves, and seeing in ENGINEERING News an expla- 
pation of the properties of the parabola, which I suppose 
is preliminary to the subject of transition curves, I take 
the liberty of sending you a sketch to ask for informa- 
tion, or to make a suggestion, and to get at what I wish. 
I will refer to the accompanying sketch [not reproduced, 
Ep.}. Suppose you Wish to locate a circular curve with 
an easement at each end, the curve being a semicircle, 
radius 210 ft., chords only 164% ft, instead of 100, making 
the degree of curve 44°, Suppose that at about 5 chords 
or any other distance from the P. C. of the semicircle 
we wish an easement curve to merge into the circular 
curve, Whatis the proper offset distance from tangent 
to circular curve in order to put in the easement and 
what the length? Will a parabolic curve answer for 
such easement? If so, will you please give the method 
of jaying out such, especially the methods with transit 
from the ends of transition curve. I hope you will give 
the best practical ways of laying out such curves in your 
tield book which is in preparation. Yours truly, 
Gro, H. Roperts. 
{If our correspondent will wait for two or three 
more issues of this journal he will obtain all the 
information he desires on this point. The cubic 
parabole makes an unexceptionable transition curve 
except for the one fact that it is not quite so easy to 
lay out as another curve, not laid down in the Looks 
(so far as we know) and differing from the cubic 
parabola in much the same manner and to much 
the same extent that a flat parabola differs froma 
flat circular are between common tangents and tan- 
gent pcints; that is, the two curves are practically 
identical in position but are or may be laid out aif- 
ferently. Why our correspondent assumes only 
i6\¢ ft. instead of 100 ft., in his proposed example, 
we do not perceive, and as we shall hope to give him 
all the information he desires shortly, we will not 
speculate.—Epb, ENG. NEws.} 


The Capacity of the Welland Canal, 
(CORRECTION,) 
Cortau LANDING, P. Q. Dec. 17, 1889. 
To THE EprrorR OF ENGINEERING NEws: 

In a paper on “Ship Canals in 1889,” read at the Sea- 
bright Convention of the American Society of Civil Engi- 
neers by R. A. Peary, C. F., U. 8. N., an abstract of 
which appears in your number of Aug. 3 last, it is 
gtated that the Welland Canal “ will pass vessels of 1,000 
tons.”’ Asa matter of fact, the canal passes vessels of over 
2.00 tons. Ido not know from what source Mr. PEARY'S 
information was derived: but the dimension of the en- 
larged wells (270 x 45 x 14 ft. on the sills), if considered in 
relation to tonnage capacity, will at once show the mag- 
nitude of the error Mr, Peary has either made or given 
pub. icity to. Yours truly, 

THOMAS MONRO, 
M. Inst, 0. E., M. Can. Soc. C, E. 


Notes and Queries. 

Prof. MALVERD A, Howe, asks: Will you kindly inform 
me, if you know, where I can obtain statistics relative to 
the modern Howe truss railway bridges of the United 
States, The point I wish to determine is the per cent. 
of these bridges which have not been “ strengthened » 
by means of a woodenarch, If you have not the infor- 
mation I would be pleased if you would ask the readers 
of the News for it. 

The nearest approach to good wooden bridge statistics 
are in Mr, Taropore Coorer’s “ American Railroad 
Bridges” published by us, price $2. Mr, Cooper, how- 
ever, does not discuss statistically the particular ques- 
tion asked, nor do we know of any one who has dis- 
cussed it. Our impression is that the percentage of 
Howe truss bridges which have been so strengthened 
is a small one, say 10 or 15 per cent.; but this is only an 
impression, and may be far from the truth. Those who 
have studied the matter will please advise us. 

T. K. P. writes: For the benefit of a number of my 
young friends here, I would respectfully ask you to pub- 
lish in your valuable paper where one can get reliable 
jiuformation about engineering work in Chili. Where to 
apply to get positions, learn about salaries, etc,, etc, 

For the benetit of our correspondent’s young friends, 
we decline to give the information. They might, per- 
chance, get some position, but the chances are against 
them, and are far better in every way at home, unless 
they bappen to float up against some definite foreign en- 
xagement through parties who know them. 

A, C, M., Starbridge, Mass., says he hasan old English 
theodolite made by “ Willard Ashburnham ;” no date, It 
isa plate machine; rack-aod-pinion movement to hori- 
zontal and vertical circles; inverting telescope and red 
glass shade on eye-piece, He wants to know about its 
history, and if 1t has any value asa “curio,” 

We would say that instruments of this general descrip- 
tion and of English make were in use—in an emergency 
—on the Philadeiphia & Reading R. R. as late fas i870. 


A CORRESPONDENT asks: 

Can you get me a position with any of the Engineer 
Chore going to South America, Texas or Old Mexico 
as Teamster, Cook, or Chain Man and what would you 
cbarge me for doing this. 

Our charge for furnishing positions of this kind is one- 
third of the first year’s pay, payable in advance. We 
keep them in stock at rates to suit applicants. 

L, F B. asks to have prices of water pipe, lead and 
oakum quoted with our other quotations weekly. Jt 
will be done hereafter. 


Removing the Bar at the Entrance to 
Liverpool Harbor. 


A correspondent, Mr. ALFRED PALMER, of Liver 
pool, sends us the following interesting description 
of the plans now being agitated for deepening the 
entrance to the harbor of Liverpool. 


‘* At the meeting of the Mersey Docks and Harbor 
Board at Liverpool, Nov. 21, 1t was decided to 
expend $50,000 in testing by actual experiment the 
possibility of deepening the bar at the mouth of 
the river Mersey by means of dredgers, sand-pumps, 
or other mechanical appliances. Permission has 
been obtained from the Mersey Conservancy Com- 
missioners for doing this, and the matter is now in 
the bands of the engineer, Mr. S. FosBERY LYSTER, 
M. I. C. E. 

“It is generally considered that this step has not 
been taken a moment too soon, and if ever it 
becomes possible for vessels to enter the Mersey, 
at any state of the tide, there will be very little 
inducement for the transatlantic liners to call at 
Milford Haven and thus divert some of Liverpool’s 
trade to another port. i 

“In 1874, the subject of deepening the bar was 
discussed, but as there were then no appliances 
beyond the ordinary bucket dredger for removing 
sand, the matter was dropped. 

**In 1885, the subject was again brought up for 
discussion, training walls and other permanent 
works being recommended; but an estimate of the 
great cost of the scheme was sufficient to prevent 
its being carried out. At the present time, how- 
ever, splendid work is being done by the sand- 
pumping apparatus used in reducing the bar at 
New York karbor, and as the authorities of that 
city have, in a very short period of time, 
cut an 18-ft. channel, there is every reason for 
believing that the existing 111¢ ft. channel on the 
Mersey Bar can be deepened to [t7¢ ft. or more, 
by using similar apparatus. In the early part 
of the year a machine, similar to the one in New 
York harbor, was built on the Clyde, and is now 
at Port Natal, South Africa, removing sand at 
the rate of 1,000 tons per hour. 


“Within the last sixty years many changes have 


taken place in the position of the different channe's. 


of the Mersey. Previous to 1833, only the Formby 
and the Rock Channels were accessible. In that 
year Admiral DENHAM surveyed the mouth of 
the river and its outer banks, buoying out a channel 
which was called the New Channel, and which was 
used by vessels drawing a considerable depth of 
water. Six years later it was discovered that this 
channel was silting up. Surveys were then made a 
little further north, and the Victoria Channel dis- 
covered, baving then from 7 to 9 ft. of water at low 
tide. That channel was deepened to about 10 ft. at 
low tide, and eventually became the great shipping 
channel into the Mersey. 


“In 1854, it was found that this channel was also 
silting up, from what cause nobody could tell, and 
surveys were again made still further to the north- 
ward. They then came to what is now known as 
the Queen’s Channel and which had then7 or 8 ft. 
of water over it at low tide. This channel was care- 
fully improved and has continued to be the great 
shipping channel of this day. The first or New 
Channel is not now in existence, and forms part of 
the great Barbo Bank. The Victoria Channel has 
silted up, and at low water there is only a few 
inches of water upon it. 


The Queen’s Channel, the one now in use, had when 
opened 7 to 8 ft. of water, and since that time it has 
been gradually improving, till now there is more 
water upon it than ever, the average being 11) ft. 
It is a very remarkable thing that in twenty-two 


We fear it bas little or uo vajue, even as a curiosity j years the bar has shifted bodily to the westward 


per se 


about 1,320 yds. This may be accounted for by the 


extension of the Liverpool Docks, which by narrow. 
ing the estuary of the Mersey may have increased 
the velocity of the current, and forced the bar fur. 
ther out. 

“It is estimated that two 500-ton hopper barges. 
each fitted with a centrifugal pump and an 18-ipn 
suction pipe, will be capable of removing 8,000 tons 
per day from the bar; and supposing there were 10) 
working days in the year, the quantity removed per 
annum would be 800,000 tons or about 533,822 en. 
yds,.”’ 


ALASKAN COAL DEPOSITS are attracting renewed 
attention. At present the chief coal supply on the 
Pacific coast comes from the Wellington mines, on 
Vancouver Island, and the Seattle mines, near Seattle 
on Puget’s Sound. The Wellington coal is a lignite 
free from clinkers and the Seattle coal is far inferior 
in quality. The seemingly best Alaskan deposit is 
in Churchagik Bay, where its presence has been 
known since 1786. It lies immediately on the water 
in a perpendicular bluff of sandstone, and shows an 
8-ft.,a5 ft. and a3-ft.seam. The U. 8. Steamship The. 
tis mined and used about 60 tons of this coal last year 
inanemergency. The coal is described by the chief 
engineer as a cannel coal, burning to a fine, white 
ash, without clinkers or offensive smell. Analysis 
showed carbon 88, hydrogen 7. and ash 6 per cent., 
with a trace of sulphur and sodium. Mr. Joun 
TREADWELL, of the Treadwell mines on Douglass 
Island, is now investigating this deposit with a view 
to its development. It will cost mining and sea 
transportation only. 


The ASsthetics of the Forth Bridge. 


In a recent lecture before the Library Institution 
of Edinburgh, Mr. BENJAMIN BAKER considered the 
design of the Forth Bridge from an esthetic point 
of view. He said it was useless to criticise the de- 
sign on paper, because the mental emotion arising 
from its enormous size was absent. The great pyr- 
amids would be justly regarded with contempt if no 
larger than a baystack. ARISTOTLE was quoted as 
holding that, provided the whole object was visible 
as such, great magnitude was in itself an element of 
beauty. And SocRATES thought that no object was 
in itself inherently beautiful, but that the attribute 
depended upon the impression made upon the per- 
cipient mind. 

According to these views,in considering the beauty 
or ugliness of the Forth Bridge, the question of size 
must. be regarded, and still more the different parts 
of the structure and the functions they have to per- 
form. Mr. BAKER acknowledged that Mr, WILLIAM 
MORRIS apparently thought otherwise when he said, 
at a recent Art Congress, that “ there would never be 
an architecture in iron, every improvement in ma- 
chinery being uglier and uglier until they reach that 
supremest specimen of ugliness—the Forth Bridge.” 
Mr. BAKER did not believe that Mr. MorRIs had the 
faintest knowledge of the duties the great structure 
had to perform, and thus he could not judge of the 
impressions it makes upon the mind of one who 
has this knowledge and can appreciate the direc- 
tion of the lines of stress and the fitness of the sev- 
eral members to resist this force. It is impossible 
for any one to judge of the beauty of an object with 
out knowing its functions. The marble columns of 
the Parth+non are beautiful where they are: but if 
ove of these columns was bored and used as a fun- 
nel for an Atlantic liner, it would cease to be beau- 
tiful, said Mr. BAKER, though, “‘ of course, Mr. MoR™ 
kIs may think otberwise.”’ 

In regard to the suggestion of artistic friends that 
the arches should have been true curves, the speaker 
said that to make them so would bave been a struc” 
tural lie. The Forth Bridge is not an arch, and it 
says so for itself; and a curve would have been as 
much out of place as bent columns in an architec* 
tural facade, or a beam tricked out to look like an 
arch. ’ 

Mr. BAKER said that Sir JouN FOWLER and him_ 
self did carefuliy study the esthetical side of the de_ 
sign, and as the arched form was admittedly the 
most graceful, it was adopted as near as could be 
done without introducing false construction or 
shams. All ornamentation was carefully avoided 
as futile in such massive members. The leading 
lines of the structure are empbasized by a great bat_ 
ter, etc., so as to express at once‘their strength and 
tability. 
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In Mr. BAKER’s apt simile of the perversion of 
one of the columns of the Parthenon to use as the 
funnel of an Atlantic liner, we are reminded of the 
fact that some London architect has actually made 
about as bad a use of the column in architecture 
Not tar from the London Bridge Station, on the Sur- 
rey side of the Thames, there now stands a church 
whose steeple is an abortive Corinthian column. It 
is battered so that it terminates in a point just suf 
ficient to support an ugly and meaningless capital, 
and the sides, duly fluted, are pierced with windows. 
This is worse than the supposed case of Mr. BAKER, 
for all original beauty of type is lost, in addition 
to its perverted use. 


Railroad Signals and Signaling.’ 


(Concluded from page 584,) 


THE KULES FOR INTERLOCKING, 


Although the interlocking varies with the locality, and 
can be determined for each place only after careful con 
sideration of the arrangement of tracks, and the nature 
of the traffic at that place, nevertheless, rules of inter- 
locking may be established. The following original rules 
were formulated in 1876, and are believed to be sufficient 
for present guidance: 

I. Bach home-signal lever, in that position which cor- 
responds to the clear signal, must lock the operating 
levers of all switches and switch-locks which by being 
moved during the passage of a train, running according 
to that signal, might either: a, throw it from the track ; 
b, divert it from its intended course ; or ¢, allow another 
train (moving in either direction) to come into collision 
with it. 

II. Each lever so locked must, in one of its two posi- 
tions, lock the original home-signal in its danger position; 
that position of lever being taken which gives a position 
of switch, or switch-lock, contradictory to the route im- 
phed by the home-signal when clear. 

IIL. Each home-signal should be so interlocked with 
the lever of its distant-signal that it will be impossible to 
clear the distant-signal until the home-signa) is cleared. 

IV. Switch and lock-levers should be so interlocked 
that crossings of continuous tracks cannot occur, where 
such crossings are dependent upon the mutual position 
of switches, 

V.. Switch-levers and their lock-levers should be so 
interlocked that the leyer operating a switch cannot be 
moved while that switch is locked. 

When these rules are followed in practice, their mutual 
bearing, one on another, becomes evident, and it is 
found to be unnecessary to locate a separate locking dog 
for each locking process referred to. 

The practical process of making an interlocking chart 
becomes an instinctive matter with those who are habit- 
ually engaged in that class of work. 


PROGRESS IN INTERLOCKING MECHANISM, 


It has already been stated that the Toucey & Buchanan 
interlocking machine did not embody the essential fea 
ture of preliminary interlocking, and that it was re- 
placed in practice by the Saxby & Farmer machine, which 
has had very extended use, both in Great Britain and 
this country. But even that excellent machine has some 
features which are susceptible of improvement. 

The Union Switch & Signal Company have been re- 
quired to carry about 560 different patterns of locking 
dogs to meet all the cases of exceptional and special 
locking which bave occurred in their practice. By the 
recent introduction of whet is known as tongue locking, 
which may be used as an auxiliary to the Saxby & 
Farmer system of locking, the number of such patterns 
has been reduced from 500 to 20, 

The advantage thus gained is being still further pur- 
sued, and the company is about ready to introduce 
to public notice a new interlocking machine, from 
which the old Saxby & Farmer “flops” and “iocking 
dogs” have been eliminated. The new interlocking 
mechanism revives the use of bars with beveled faces, 
as in the Stevens system, but under such radically dif- 
ferent conditions that the rapid wear which character- 
terized the Stevens iocking, and seriously impaired its 
efficiency, cannot occur, The working parts of the in- 
terlocking mechanism of the new machine are all of 
wrought iron, stee), or malleable iron, and their dura- 
bility thus assured. 

The tendency of recent practice in the design and 
manufacture of interlocking apparatus is towards still 
greater concentration than bad been effected by the 
mere assembling of switch and signal levers; this ap- 
plies to the track work, as weil as to the machine and 
the connections. A terminal which has been planned 
with reference to its control from an fnterlockiug 
station will in general be found equipped with lead 
tracks of high frog angle and with double slip 





cA r read before the New England Railway Club 
by Mr. BH, Soule, General Agent Union Switch & Sig- 
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switches, Such an arrangement economizes yard room, 
time required for train movements, cost of connections 
from interlocking apparatus, and increases the capacity 
of the terminus for receiving and dispatching trains. 


Originally, separate levers were used for each switch, 
lock and signal, At the present time it is common 
practice to work the two switches of a cross-over with 
one lever, If movable frogs are used, they may be 
moved by the same lever. It is now usual to move a 
switch, its lock, and its detector bar by a single lever. 
As the lock bolt must be withdrawn and detector-bar 
reversed before the switch is shifted, and as both must 
be restored to normal position again, after the move 
ment of the switch is completed, special and ingenious 
mechanism has to be employed to accomplish this re 
sult from the single stroke of a single lever. A home 
and a distant signal are often worked by a single lever, 
a special device being introduced into the connections 
which insures the clearing of the home signal before the 
distant signal is cleared. By holding the lever at mid- 
stroke,the home signal may be heid at clear and the distant 
signal held at caution. 


THE USE OF SELECTORS AND LNDICATORS. 


In working signals, the introduction of selectors has 
contributed towards greatiy reducing the number of 
levers required for the operation of an interlocking 
plant. The principle of the selector is this: 
group of signals, only one of which can show clear ata 
time, then only one lever in the interlocking apparatus 
need be provided for the operation ot these signals. The 
line of connections from the working lever is laid out 
to some convenient point in the direction of the signals 
and there terminates in the selector. From the selector 
run iodependent iines of connection to the several signals 

The function of the selector is to engage the lever con- 
nection with one or another of the signal connections, 
and this isautomaticalily accomplished by the connec- 
tions to the several switches involved, alongside of which 
switch connections the selector must be located. The 
result is that when the lever is pulled, that signal is 
cleared which cor. esponds tc the setting of the switches; 
in fact, the selector is an auxiliary interlocking appara 
tus, Its application to the connections of a group of sig, 
nals reduces the number of levers to be handled in the 
interlocking station; but in connection with what are 
known as indicators, the selector may be utilized to re- 
duce the number of signals themselves. 


Riven a 


An indicator is a device by which one of several diver- 
gent routes implied by a signal is designated and defined. 
Indicators generally consist of a set of discs, located just 
below the signal blade, and numbered to correspond to 
the several routes, When the signal is at danger, the in- 
dicator discs are concealed behind a screen. When the 
signal is cleared, that disc which designates the route 
prepared by the switches is elevated into view, and 
brought into range with a lamp placed immediately be 
hind, so that the number on the disc may be observed 
either by day or night, 


THE REDUCTION IN THE COST OF INTERLOCKING 


The utilization of these several ex pedients, such as the 
switch and lock movement, the home and distant signal 
movement, the selector and the indicator, have made it 
possible to effect a Jarge reduction in the cost of inter- 
locking plants, Two instances from recent practice will 
illustrate this, 


The interlocking apparatus at the Grand Central Sta- 
tion in New York City, as rearranged in 1887, comprised 
llé levers. Within two years the change in terminal ar- 
rangements and the increase in volume Of traffic necessi 
tated a rearrangement of the yard tracks at that point, 
The opportunity was taken advuntage of to utilize the 
more modern interlocking appliances and connections. 
The Railroad Company decided to introduce 1) additional 
switches, each of which was to be equipped with a lock, 
also 28 locks on switches not previously equipped, also 12 
additional signals. 


Had a separate lever been required, as formerly, for 
each switch, each lock, and each signal, the number of 
levers would have been increased from 116 to 176; but, on 
the contrary, the new plant recently put in operation 
has but 4&7 levers, a relative reduction of about 51 per 
cent. 


A still more striking illustration may be had by com- 
paring our present practice, not with our previous prac- 
tice, but with the current English practice of to-uay. 
The Union Switch & Signal Company recently sub- 
mitted to Messrs, Saxby & Farmer, of London,a plan of 
the new terminus of the Central Railroad of New Jersey 
at Jersey City, together with a specitication of the sig- 
nalling required, and a request that they should state the 
number of levers that they considered necessary to prop- 
erly operate and interlock the terminus in question. 


Messrs. Saxby & Farmer replied ‘hat they would re- 
commend the use of an interlocking frame of 14 levers. 
The pliant recently established at Jersey City by the 
Union Switch & Signal Company consists of but 66 levers, 
a relative reduction of about 64 per cent.; and yet it ac- 
complishes all that the Eoglish plant of 185 levers could 
accomplish. The distribution of the work in the Jersey 
City apparatus is as follows: 


“ rubber which revolve with them. 
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teen 


22 levers for 40 switches and 3 movable frogs 


29 levers for 4) signals, 4) ia dicators, and | facing point 
lock, 

14 levers for 48 facing point locks 

Llever for 2 movable frogs, 

If the English and American practice iu the case of the 
Jersey City plant is a fair criterion, then the great Lou 
don Bridge apparatus, the largest in the world. if rebuilt 
upon American principles to day, would be reduced from 
280 levers to 100, 

It would be interesting to know what intluences are at 
work in England to retard the introduction of concen 
trating devices similar to those which we have found ao 
desirable. Probably, over-conservative public opinion 
has intluenced the Board of Trade to place legal restric 
tions on manufacturers and railway companies, which 
debar them from enjoying the benefits and economies of 
concentration; and possibly, English mechanics, invent 
ors, and engineers are not as keen and progressive as our 
own. 

We hardly realize the amount of work done ata busy 
terminal by a modern interlocking machine Doubtless 
the following record of the operations at Grand Centra! 
Station, New York, for one day, Noy 
esting : 


Sith, will be inter 


Greatest no. train movements in | hour (8 to 9 ALM.) lye 
Total pumber of train movements in 24 hours 2s 
Total number of lever strokes in 24 hours LiSiS 


Average no. of lever strokes to | train movement. 3 

[The total number of trains entering and leaving 
the station on that day was 345, 
of cars was 1618.—Eb. } 


The total number 


THE PNEUMATIC SYSTEM OF INTERLOK Kina, 


The plan of using compressed air for the movement of 
switches and signais worked from an interlocking appara 
tus was practised in this country as early as I8T6. In that 
year the Pennsylvania Railroad Company found it neces 
sury to protect several crossings and junctions which 
were included in their new approaches to the Centennial 
Ground 

At one of these points, the west leg Of Mantua Y, Phila. 
delphia, it was decided to put in a pneumatic plant under 
the patents of PRALL and BuKR, The air was compressed 
by a Westinghouse air-pump, stored in a large receiver, 
and utilized through the interlocking apparatus to oper 
ate switches and signals, The apparatus waa crude, 
being hurriedly constructed, and the firat of its sort ever 
made. It did very fair service, but the patentees did not 
perfect and puah it. 

Nothing further was done with it for several years, 
until Me, WesTincuouse, baving acquired the patents 
for the Union Switch & Signal Co,, addressed himself to 
the problem, and after much experimenting produced 
an apparatus which is now known as the pneumatic ays- 
tem, but which also embodies electrical and hydraulk 
features, 

In this important system air is compressed by suitable 
machinery to @ pressure of about 60 lbs. per sq.in. After 
being passed through cooling tanks, itis led through a 
2-in, galvanized iron pipe and branches to the machine, 
and to all switches and signals, each one of which is pro 
vided with a cylinder, The switch cylinders are horizon- 
tal, the signal cylinders are vertical, The awiteh cylin- 
dera are of larger diameter than the signal cylinders 
The switch cylinders are double-acting, the admission and 
exhaust of the compressed air being controlled by a D 
slide valve, The signal cylinderaare single acting, the 
admission and exhaust of the air being controlled by a 
spindle valve, The valves of the switch cylinders are 
shifted by compressed air acting in secondary cylinders 
and controlled from the machine, The spindle valves of 
the signal cylinders are operated by an electric current 
from the machine acting through an Aectro-magnet at 
the cylinder, 

The machine itself consists of a row of steel shafts ter- 
minating in operating handles in front, Those shafts 
which operate switches have air cocks in the rear. All 
the shafts are completely covered by cylinders of hard 
Immediately below 
the shafts is u bed plate of hard rubber. Strips of copper, 
laid on the surface of this bed plate at right angles to the 
shafta, form a portion of the circuits from the battery to 
the signal valves, Wherever there is to be interlocking 
between a switch and a signal, the circuit strip for that 
signa) is broken under that switch shaft and the ends 
turned up 80 as to bear against the sides of the bard rub- 
ber cylinder which encases the shaft. The hard rubber 
cylinder is provided with a segment strip of copper in 
such angular position that when the switch is set prop- 
erly, by rotating the operating shaft, the signal circuit 
is made complete at that poiut. 


This illustrates the principle of interlocking in this ma- 
chine in its general features, It is supplemented by 
mechanical interlocking devices, actuated from the sig- 
nal levers, which prevent the movement of any switch 
while a clear signal gives the right of way over it. Pro- 
vision isalso made by which it is impossible to complete 
the signal circuit correspo: ding to a desired position of 
a switch until that switch bas not only been moved to 
that position, but locked securely in place. It is also 
impossible that the switches corresponding to a clear. 
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signal should be unlocked or moved until the signal blade 
itself bas actually reached the danger position. It is 
also impossible, aftera train has proceeded under a clear 
signal, to unlock or move any switch in the path of that 
train until the last car of the train has cleared the last 
awiteh. 

Reference has been made to certain hydraulic features 
in this machine. The pipes running from the air cocks on 
the switch shafts at the machine to the D slide valves at 
the several switch cylinders are filled with liquid, in or- 
der that any air pressure admitted through a cock at the 
machine may be instantly transmitted, through an in- 
compressible fluid medium, to the secondary cylinder 
which operates the D slide valve at the switch cylinder. 
This result is the prompt response of the switch move- 
ment when a switch shaft in the machine is rotated, 

if the liquid were not introduced, the air admitted 
through the machine would consume valuable time in 
filling the connecting pipe to the secondary cylinder, and 
in raising the pressure to a point sufficient to move the 
D slide valve; all of which would have to be accom- 
plished before the switch cylinder would do its work 
of shifting the switeh. During the summer season the 
pipes referred to are kept filled with water. At the 
approach Of winter the pipes are thoroughly blown out 
and cleaned, and a non-freezing mixture introduced, 
This mixture isa solution of one part of chiorate of cal- 
clum to three parts of water. 


ADVANTAGES OF PNEUMATIC INTERLOCKING, 


The pneumatic method of working switches and 
signals through an interlocking apparatus possesses 
several advantages A pneumatic machine occupies 
only about one-fourth the space which would be re- 
quired for a manual machine of the same capacity ; the 
labor of operating the machine is trivial; it is entirely 
noiseless, a great advantage where telegraph instruments 
and telephones are in use, Switches and signals may be 
operated at any distance from the machine, and there 
are no compensating devices required, as any alteration 
in the length of pipe or wire connections does not affect 
the working of either switches or signals. All pipes or 
wire connections may be buried under ground, this leav- 
ing the surface free from all incumbrances. Electrically 
operated indicators are used, thus relieving signal posts 
from all mechanical connections, Each machine is 
provided with a model of the tracks, the switches of 
the model being moved with the actual track switches 
ao that the operator can see ata glance what routes are 
prepared. Thirteen of these pneumatic interlocking 
machines have been put in service during the last five 
yeara, and a machine is now being put in at Union 
Station, Kansas City, Mo. This machine has 36 levers 
for the operation of 59 switches with locks and detector 
bars, 57 signals, 87 indicators, and one set of movable 
frogs, 

The Pittsburg region is the point farthest east where 
pneumatic interlocking plants of the improved design 
have yet been established, There four may be seen in 
operation, all on the Pennsylvania Railroad, located re- 
spectively at ldth St., 17th 8t,, Rast Liberty, and Wilkins- 
burg. 

THE BLOCK SYSTEM, 


An entirely different branch of our subject 18 that of 
block signaliing, or as itis commonly spoken of, the block 
aystem, which aims to secure for each train the exclusive 
use of such a portion of track as will exempt it from 
danger of collision with other trains on the same track. 

Two general methoas for the accomplishment of this 
object are in vogue; One known as the time block, the 
other as the space block, The time block may be oper 
ated either by having operators or agents display a dan- 
wer signal for a certain length of time after each train 
has passed, or by displaying a statement of the actual 
time at which each train passed, or by clock dials which 
automatically record the time clapsed since the passage 
of the preceding train. Ali tiwe blocks are misleading, 
however, although even a time block isa partial safe- 
wuard, and much better than none 


The space block uims to interpose and maintain between 
trains, by means of signals, a minimum space. This syse 
tem is conceded to be abstractly correct; but it is made 
more or less safe and efficient according to the apparatus 
and methods used to carry it out in practice, The most 
prevalent method is to establish block stations, equip 
them with signals governing traffic in both directions, 
and depend on operators to carry out the rule that only 
one train shail be admitted to a block section ata time 
This method concentrates much responsibility on the op- 
erator. . 

The necessity of imposing some mechanical check on 
the operators resulted in the production of the Sykes sys- 
tem, an English invention, introduced in this country by 
the Union Switch & Signal Co,, by which electrical inter- 
locking is established between each block station and the 
next adjacent ones in either direction, 

The mechanism and its operation are such that an oper 
ator cannot clear his signal without the consent and con- 
currence of the operator next ahead. Further, if the op- 
erator fails to restore his signal to danger after a train 
bas passed into the section, it will be automatically put 
to danger, thus protecting the train. To permit a train 
to enter a section already occupied, requires the concur- 





rent action of three operators at three consecutive block 
Stations, The possibility of three individuals located at 
three different points conspiring to wake a mistake of 
this character is so infinitely smali that it may be disre- 
garded, 

The Sykes system is in use on certain portions of the 
New York Central, the New York, New Haven & Hart- 
ford, and the New York, Lake Erie & Western 


THE AUTOMATIC BLOCK SYSTEM. 


Both the common method of operating the space block 
and the Sykes method depend on human agency. Meth- 
ods are in vogue, however, which are completely automa- 
tic, In general these xutomatic methods involve the use 
of the track circuit, which bas been understood and 
practised for several years, but probably more extensive- 
ly inthe neighborhood of Boston than anywhere else in 
this couutry. 

The New England practice is to use revolving-disc sig- 
nals actuated by a falling weight, or a signal baving a 
motion on «a horizontal axis in its own plane, Mr. 
WesTINGHOUSE, who thoroughly understands the possi- 
bilities of compressed air, has developed into successtul 
practice a system of pneumatic block signals which in- 
volve the use of the rail circuit and the semaphore, and 
are automatic in their operation. 

The Pennsylvania Railroad has over six miles of four- 
track road protected under this system, which isin op- 
eration from Pittsburg to Wilkinsburg. This distance 
ot about six miles is subdivided into twelve blocks, aver- 
aging One-half mile each. Under the old method this 
portion of the line was worked in six biocks, averaging a 
mile each, 

In this instance the capacity of the road has certainly 
been doubled by the introduction of the automatic biock, 
The old block signals were All located at stations, as is 
customary: the new block sigoals are, in every instance, 
lovated between stations, thus affording much more cer- 
tain protection to trains standing at stations than was 
possible under the old system. 

in the new system the track circuit is utilized about as 
usual; each insulated section of track terminating in a 
battery at one end and a relay at the other end, A train 
coming on the insulated section makes a short circuit, 
cuts out the relay, which being demagnetized breaks a 
local circuit of greater electro-motive force, and puts 
the signal to danger, Up to thie point the new system 
compares closely With the system in use on some New 
England roads; but the new system utilizes compressed 
air as a means of working signals which are of the sema- 
phore type. A 2-in, main is laid from the source of sup- 
ply along the right of way, being buried below the frost 
line,and with branches terminating in the air cylinders 
of the several signals. These air cylinders are the same 
as used for operating signals in the pneumatic interlock- 
ing. Normaily cach sigoal is beld in the clear position 
by the active force of the compressed air in the cylinder, 
and the active force of the local circuit passing through 
the electro-maguet and holding the admission vaive 
open, The advantage of this arrangement lies in the 
fact that the failure of either force will result in the 
heavily counterweighted signal going to danger, The 
same effect occurs when a train enters a sectivn implied 
by the signal, as the current through the eiectro-maguet 
of the signal cylinder is then cut out, the adwissivon vaive 
closed, the exhaust vaive opened, and the sigual set to 
danger. 


Each bhome-signal bas a corresponding distant-siznal at 
the next block station back, the two signals Wworksiog on 
the same circuit. In this way a home and a distant signal 
are always found on the same post, and an enzineman 
knows the condition of the road for two blocks ahead ; 
this makes it possible to run at full speed except when a 
home-signal is known, trom the indication of its distant 
signal, to be at danger, All switches are in circuit, and 
must be set for main track before clear signal can be 
given; the rails of side tracks from switch to clearance 
point are also in circuit, so that a train on the side track, 
but fouling the main track, will keep the main line 
block- signals at danger. 


In the case of the Pennsylvania Railroad between 
Pittsburg and Wilkinsburg, the same supply of com. 
pressed air feeds the four pneumatic interlocking plants 
and the twelve sets of pneumatic block signals. 

The Union Switch & Signal Company are now introduc- 
ing the pneumatic block system on some seven miles of 
the Central Railroad of New Jersey between Jersey City 
and Bergen Point, The road has four tracks for a por- 
tion of this distance and double track the rest; the seven 
miles will be divided into nineteen blocks, which will 
average three-eighths of a mile in length, 


From the facts presented, it appears that recent prac- 
tice in signaling and interlocking has resulted in substan- 
tial economies, which have been secured principally by 
concentration. It would seem difficult to accomplish 
much more in that direction with manual apparatus, 
and the outlook for further gain 1s probably in the ex- 
tended use of the pneumatic system. This has now been 
proved very efficient for either interlocking junctions 
and terminals or for the operation of a system of block 
signals, and possesses distinct and decided advantages 
for lines which have a heavy traffic, 


A Manual of Railway Field Work and Laying 
Out of Works. : 


ACCORDING TO THE MOST RECENT AND APPROVED 
PRACTICE ON AMERICAN RAILWAYS, 


By A. M. WELLINGTON, 
M,Am.Soc.C.E., M.Inst.C,E., ete. 


(Copyright, 1889, by A. M. WeLLineron.} 


The author will be pleased to receive typographicai 0; 
other corrections, Or suggestions as to form or sul 
stance, from any interested reader. Al! such sugyes 
tions will have full consideration, } 


CHAPTER Il, THEORETICAL PRELIMINARIES. 
(Continued from p, 596,) 

BEARINGS are expressed by the angle 4, Fig. 4: 
east or west of a north and south line running tron, 
zero each way to90°. Start. 
ing from due north and § 
moving continuously to ! 
the right, the bearing, 
would be, N. 0°+ E, to N. 
00° E. (that is, east); S. 90° 
EK, (that is east) toS. 0° + 
E.; 5. 0°+ WtoS, 90° W. 
(that is west); N. 90° W, 
(that is west) to N,0°+ W. 
It has been proposed to 
graduate the compass from 
the north point 180° each 
way to south to corre ; 
spond to the usual grad- Fig. 43 
uation of the horizontal limb of the transit, and 
the practice would have some advantages, but it 
has never met with general approval. 

To convert angular notes into bearings is a sim 
ple process of addition or subtraction, and yet one 
in wkich errors easily occur. It is necessary tw 
determine in each case whethera right or left de 
flection angle is to be added to or subtracted from the 
last bearing, which depends on the quadrant iu 
which it lies. Thus, in the N. E. or 8S. W. quadrant, 
a deflection to the right increases the angle of the 
bearing, and to the left, decreases it. Inthe N. W 
or 8. E. quadrant, the reverse is the case, 

If an angle to be subtracted from a bearing is 
greater than the bearing itself, it carries us past th: 
N. aud 8. line into another quadrant, and the bear 
ing is then to be subtracted from the given defle 
tion. For example, if our last bearing was N. 15° 
and the deflection angle is 23° L, the next hearing 
will be N, 8° W, (28° — 15° = 8°), 

If an an; to be added toa bearing gives « 
greater total ‘han 90°, 1t carries us past the EK. and 
W. line into another quadrant, and the total is to 
be subtracted from 180°, and the sign of the quadrant 
changed from N, toS. or vice versa, to get the new 
bearing. For example, if our last bearing be N, 80° 
K., anda deflection is 14° 30’ to the right, the new 
bearing obtained is N. (80° + 14°=) 4° E., which 
gives a line S. of E, and hence bas to be changed in 
to the form 8, (180° —94°=) 86° E. sf the last bear 
bearing was S. 74° 38’ W, and the deflection was 27", 
35 JR, the new bearing is S. (74° 88 + 27° 85 =) 102° 18 
W. or WN. (180° 00’ — 102° 13° =) 77° 47° W. 

When a line is running nearly due cast or west, 
these subtractions from 180° in order to change the 
sien of the bearing from N. toS. or vice versa, are 
frequent and annoying; and it was to avoid this ne- 
cessity that compass graduations ranning from N 
180° each way to S. were introduced and are to some 
exteut used. In that case, a deflection of 60° R from 
N. 80° E. gives N. 140° E, (by the usual system 
S$. 40° E). A bearing which by the usual system 
would be called 8. 74° 38’ W. would by this system be 
N. 85° 22 W. or simply 85° 22’ W., omitting the sign 
N.. which is always the same; and a deflection of 27° 
35° R would give as the new bearing (85° 22 - 
27° BS =) 57° 47° -W, thus requiring only one addition 
or subtraction in any case toget a new bearing from 
an old ope. 

in reading bearings directly from the transit ver, 
nier, if graduated to 180° each way in the usual 
manner, all bearings are necessarily read in this 
way, * but the additional trouble of subtracting 

from 180° becomes a small matter if the subtraction 
be habitually made from left to right, asin deter- 
mining cologs. (§ ); mentally reading 180° as 
179° 60’, 179° 5-10’, etc., as the case may require. 
Thus, to convert N. 94 E. and N. 108° 87’ E into true 
bearings, they are mentally subtracted thus : 








*Uniess the transit has a double series of graduations, 
running from two zero-points opp*site each Other on a 
limb, which is convenient in some ways, but a rather ex- 
cep! 
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With a Httle practice, this can be done very 
rapidly. 

Bearings are an important element in railway 
field work for three reasons: 1. The vernier readings 
for all preliminary survey and other angular work 
are to a large extent read as bearings in the first 
instance, in the best practice. 2. Much prelimin 
ary work is done by the compass only. 8. In all 
good transit work the vernier readings are checked 
at almost every angle by compass readings, to 
guard against the large errors of a degree or half 
degree, which are even more likely than smaller 
errors to occur in reading the vernier, and which 
throw the whole survey out. The compass lacks 
precision, but being automatic in its action it is in 
capable of making a large error, when not in 
fluenced by some local attraction; it is, therefore, 
an almost indispensable aid and check in all good 
fleld work. Even where local attraction exists, the 
readings should be taken, and not less but more 
frequently, since an angle can be measured by the 
compass quite as accurately when attraction exists 
as when it does not. Its reading may not (and 
probably will not) be the same at any two points on 
the same straight line, but at apy one point on it 
an angle,or the difference between any two bearings, 
will be given correctly, since the needle remains sta 
tionary, however much the line of sight may be 
moved about, It is therefore necessary, when local 
attraction exists or is suspected, to read bearings at 
each end of every line intsead of at one end only 

It is a frequent error of inexperienced men to dis 
pise and unduly neglect the valuable check to be 
had from bearings. 


CERTAIN ELEMENTARY TERMS USED IN ANALYTICAI 
GEOMETRY we shall at times find it convenient to 
use, 


In Analytical Geom- 
etry all points or lines are 
fixed by reference to two 
lines called «ares, inter: 





, secting each other at 
a XX right an gles (unless 
otherwise stated) in a 
point,O,called the origin 
of codrdinates, or simply 
Pig. 44 the origin. A _ point, as 
FUNCTIONS OF l° cURVE.--LONG CHORDS 
v w 20 mw 0 
40° 08 8 a “015.4 10a.0 1048.6 1065.2 
11° 1008 4 1115.0 1131.6 1148.1 1164.7 
ize] 1197.9 1214.5 1231.0 1247 6 124.2 


Examples: Long chord for 10° 30, 1048.6; for 10° 33, 
(1048,6 + 5.0 =) 1058.6; for 10° 57°, (1048.6 + 11.6 =) 1060.2; 
or, lo get loug chord for 10° 37, we bave for 10° 40’, 1065.2 
and fer 10° 37’, (1065.2 — 5.0 =) 1060,2, as before, 

‘The differences in the same line are for the most part 
constant, as in the first line, in which the differences are 
all 16.6. In this case the proper line of differences is di- 
rectly oppusite the line. In the second line of the table 
there is one 16.5 difference, and in the third line two 16.5 
differences, and four 16,6 differences. In such cases it is 


m, Fig. 44, is fixed by laying off along these axes, 
starting from the origen, two distances known as 
the cotrdinates of the point, one of these distan- 
ces, OX, being laid off along the horizontal axis, 
or axis of x, and called the abscissa, and the other, 
O Y, being laid off along the vertical axis, or azxix 
of y, and called the ordinate. The points X and Y 
being given a line drawn through each of them par- 
allel with the other axis, as Ym, Xm,fixes the point 
m, and it is obvious that any point in the plane of 
the axes may thus be fixed. 


Any equation of the form y = mx, or y = mx + cis the 
equation of a straight line, m being the tangent of the 
angle which the line makes with the axes of x. Any 
equation of the form.y = mz* or y= ma* + ¢ is the equa- 
tion of a curve, as also are equations of the form y=m-’, 
ete. 


Mr. Ronert Bureoess, Resident Engineer, Mexican 
Southern Railway, 'fehuacan, Mexico, writes: 
I bave noticed that you in your new Field- 


Book to make the tables for the functions of a 1° curve, 
for each 10’ only. 


I have Surnx’s, SRARLE’s, HENCK’S, and some other 
field-books, but the one I always put in my pocket when 
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Il golnto the field is SHunk's, for no other reason than 
that his curve tables are calculated for each 2, and / 
would like it better if it was for every i. ([ltalica ours 
See note below.--Ep.)} Of course, this is a smal) matter. 
It is not much work to fill in tor the single minutes, but 
atillit ia work, and an engineer has « nough to do without 
doing any work that can be avoided. 

So, although, I shall own a copy ot your fleld-book 
when it comes out, I am afraid I shall continue to 
carry SHUNK in the fleld unless you see fit to change in 
this matter. aa 


—— 
The objection advanced by Mr. BuRraxrss is, if sound, 
avery important one, There is no detail of the fleld-book 
to which the author has given and is giving more careful 
attention than to the tablesa,to obtain the maximum 
of correctness and convenience in use, regardless 
of either time, labor, or space, except as extra bulk 
makes the tables less convenient for use The ar 
rangement to which Mr, BurRGEss objects was not 
adopted tilla careful balancing of the pros and cons 
had indicated that it would be, to the average user of the 
book, the most convenient as well as the moat concise 
arrangement, In this the author may have been mis- 
taken, and if so he will be glad to be advised thereof by 
any interested reader, a8 it is not yet too late to change 
but his reasons were as follows; 


The curve function tables arranged as in Shunk occupy 
45 pages and extend to © only. This is not quite far 
enough, They should extend to at least 100°, 80 we will 
say }) pages. The different functions for the same angle, 
Apex Distance, External Secant, Long Chord, and Mid 
die Ordinate, are arranged side by side, and given for 
each even minute (or every 2) only. Now it is rarely in- 
deed that more then one of these functions is wanted at 
once for a given angle. To find it, therefore, the user 
has first to bunt through # pages of tables to find the 
right page,and then,it being a nearly even chance that the 
given minutes will be oda or even, has a corresponding 
chance of having to interpolate a value between those 
xiven, Were the tables extended to each single minute, 
they would occupy 100 pages, and be inadmissibly bulky, 


By the arrangement which the author has tinally pre 
ferred, each of the four curve functions is tabulated by 
itself, in a separate table of only two facing pages, so 
that the necessary space for these tables is reduced from 
) pages tos. On these two facing pages, all long chorda, 
aay.up to 100° of central angle, are at once given without 
turning over more pages, The tables being all al- 
phabetically arranged * the one desired can be turned to 
at once, without uncertainty as to ite position, In at 
least one quarter of the cases in which the table haa to 
be consulted, the writer estimates that the given angle is 
of some even 10’, ao that the desired function can be read 
off at once, For the remaining cases the proper function 
for the nearest 10 is read from the table, while from 
difference columns at the side, running from | to 4%, the 
difference for each single minute ia at once read off, and a 
single mental addition gives the desired function to sin 


[Proportionals for each 1.) 


ww Dit, | | 2 8 ‘ 5 6 3 4 ¥ 
1081.8 16 66 1.7,38.8 5.0.66 SSO OLLO Bae 
1181.8 


1280.7 4.5) 1.7 3.9 5.0) 6.6 8.5/9.0 11.6182 14% 
! 


necessary for strict exactitude to determine first just what 
the difference is; but the error is in all cases sligbt of 
simply using the difference line opposite to the given 
funvtion, or nearest to it, Thus for jong chord of 12° 27, 
we may take 1247.6-5,0(from the same line) = 1242 6, and 
obtain the same result as if we took 1231.0 for lz 2, 
noted that the difference was 16.6, and took from the 16.6 
oe ouer € the difference 11,6 for 7’, giving 1231.0 + 11.6 


gie minutes. The above little table shows the ar- 
rangement of the table for 10°,11° and l2°. The type, 
however, will be different, being an old style type spe 
cially cut for the work, and the general arrangement 
will be neater. Beneath the table are given some exam- 
ples of ita use. 

The whole question, then, in 4 nut-shell resolves itself 
into this: Is it better: 

1, To scatter given quantities through 50 pages of tables, 
and have to make a wholly mental interpolation between 
them almost every other time? or 

2. To com press the same quantities into two facing pages, 
and have to add, about three times out of four, two 
numbers together which stand opposite each other in 
plain figures on the same line, one of these numbers 
being quite small, so that the mental process is simple * 

The author's best judgment was and ia, that on the sole 
geound of the greatest convenience of the user, the 
latter alternative is decidedly preferable. Nevertheless. 
different men's babite of mind differ ; this conclusion was 





* The alphabetical eee is a duplicate one, these 
four tabies coming under the general titie 
“Functions of 1° Curve,” followed by the sub-title 


“Apex-D igs ” “ Long-Chords,"’ 
** Middie-Ordinates,” so that no reference to a table 
index is required for or any tabies. 


a 


oly 
reached only after some hesitation, and as respecte the 
average user it may be an error. If so, it would be a very 
striouserror, as these tables are perhaps the most used 
of all, and the author will therefore be greatly obliged if 
every interested reader who may bave a definite opinion 
on the subject will advise him of tt 

It ia a consideration, of course, even from the user's 
standpoint, to save 42 pages in bulk of tables which 
must’ necessarily occupy nearly 30 pages at beet te 
shies which, the author designs devoting § more pages t 
the logarithms of these functions, which will be con 
venient for certain uses to which he puts them, just a» 
logarithmic sines, cosines, etc. are more convenient than 
the natural functions for some purposes, while not for 
others Were the natural curve functions expanded t 
» pages, it would hardly be feasible to eive 
eurve functions also, 


werithnat 


Mr. Bunoress also writes 


In another matter, | believe that enginvoers ought t 
change their praction, and measure the distance on the 
areof a curve instead of the chord For many years | 
have done this. On all sharp curves L ron shorter chords 
than 100 ft.. and | also cross rection the tntermediate 
pointe, if for no other reason than to assist the 
tractor to get a good curve between stations 

As Lhave been working in metres here now for nearly 
a year, the simple rule | have for applying the tables is 
this 

When working in metres, if the stations are 

10 metres long, divide the tabular quantities by lo 

if 20 ; " . ” ) 

if 25 ' “ ™ i, 
andif loo " " " ; 7 7 

Aa to the best method of pumbering stakes when 
working to metres, | have no doubt the best length of 
chain i« @) metrea. On the Mexican Central [Northern 
end -—-Ep,] we numbered I, 2. & 4, ets On this road 
(Mexican Southern) we number 2% 4,6, &, ete. [as also on 
Mexican Central, Southern and Central Divisions — Kp 
using the odd numbers only when we put in an extra 
stake at 10 metres, | have not yet made up my mind 
which I like the best. [The last is on the whole the beat 

Ep There is another method by which they might 
be numbered, butas | have never used it, LT donot know 
whether it would work well in practice or not hat 
is, to make the stations 100 metres long, and to mark the 
intermediate stakes aa pluses.) 2 0) | and aD, on 
to mark them as decimals 2) 40 0 & rhere would 
be one advantage in this in keeping the station oumbers 
small on long lines, but whether the multitude of W's, 
40's, ete., might not create confusion, | am unable to 
say. [It would not work well, Kp, 

The above corresponds, except as noted, with what has 
been laid down in the fleld.book, 

Mr. D, K, NICHOLSON, Of Steelton, Pa,, writes 

In ENGINREKING News of Dec. 14, in your “Manual 
of Railway Field Work,” about the middie of the second 
column, in regard to what you tay on the length of 
rails, the following Obeervation is submitted : Short rall> 
are made chiefly because there is not enough stuff in the 
bloom to make a long one. When the ingot ta formed 
in the Bessemer process, a certain weight ia aimed at 
that ia, enough to make 4, 40r5 rails plus 15 per cent 
for crop ends atthe blooming and rail milla. When, a» 
may happen for a number of reasons, this ingot is not 
heavy enough to make the tull number of rails, it may 
make two tull rails and a short, or three and a short, o1 
four and a short, or three and two shorts, ax the cas 
may be, The reason you give [that the shorts are owing 
to defects) does sometimes occur. When the sawyer sees 
a bad place near the end of the rail, he will cut it off if 
itis near enough the end to make a snort No, | instead 
of a full length (0 ft.) No, 2 But out of short rails 
not more than one or possibly two would be made for 
this reason, Nearly all roads allow 10 per cent, of shorts 
and the different roads allow different short lengths 
Some take them every foot, some 2tt. as you say, and 
some every 24 ft., for example, the Pennsylvania Halil 
road, 

Mr, NICHOLSON'’s point is well taken, The author was 
aware that both of these causes operated, but was not 


aware that their relative importance was as stated, 


con 


Mr FE. 8, Ferniss, in a letter on “A Moemonic Form for 
0 %n* DD” in another column, makes some new and 
useful suggestions. 

Mr, F, W. CAMAMAN writes 


Under head of Long Station or Short Station, in your 
jaaue of fret, 12, opeoking of connecting independent eur 
veys "100+ = 518 + 3 «The distance between stakes 
100 aod stakes 518 will then be either 05 ft. or 2 ft. a 
cording as the two lines run in the same or tn oppe 
site directions." Should it not read “2 ft. or W ft," 
[It shouid, Ep.) 


The Railway Construction of 1889. 


(Accompanying Map No. 22 of the Progress and Prospects 
of Conatruction, 


(The following list includes the track laid during the 
calendar year 184 on extensions of steam railway lines 
in the United States and Canada, on which regular trains 
are, or are to be, run, to do business as common carriers 
of both freight and passenger traffic; thus excluding 
sidings, double tracking, lumber or mining branches not 
carrying passengers, and city lines for passenger traffic 
only. Where track- laying is now in progress, the mile- 
age jis estimated by the officer making the return to us 
as closely aa possible. We maila copy of this issue to 
each of the officiala who have furnished us the informa 
tion from which the list is compiled, to whom we would 
here express our thanks, and would request that they 
note and inform us of any errors, inaccuracies or ormis 
sions observed in the list which they know to be such, 
that they may be corrected. 

In making corrections, however, we would call specia! 
attention to the statement above of what this list is in- 
tended to include, as we often have our attention called 
to the omission of private lumber roads and city passen 
ger railways, While we are giad to obtain all carereae- 
tion of interest regarding these, it would be manifestly 
incorrect to include them in the statistics of railway 
construction here presented.) 


| 
| 
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New England. 


Maine. 
Maine Central. -(Derter & ene ) Dexterto 
Dover and Fuoxcrott - euberniniee 16.53 
Somerset.—E.wbden to Solon 3.25 
Total (2 lines built by 2 companies) 19.78 
New Hampshire. ° 


Coneord,—Tilton to Belmont 
Piitsfield to Barvstead caked 
Al ou Bay to Lake Village .. os 
Maisve Central.—Fabyan's to Scott's 
Zeaiuad Valiey,—Eud of track to T hompson’s 8 Falls 








Total (5 lines built by 3 companies)....... . 45,05 
Massachusetts. 
Grafton & Upion.— West Grafton to Hopedale.... 6.5 


Connecticut. 
Meriden & Waterbury.— End of track to Water- 


bury 0.9 
Total for New Engiand States (9 lines built by és 
6 companies)......-.-- 5 2.63 
Middle Atlantic. 
New York. 
Buffalo, Kochester & Pittsburg,— (Lincoln Park & 
Charlotte) —Line in Park to Charlotte. . 0.89 


Carthage & Adirondack,— Oswegatchie to Little 
River 4. 
Oentrai New E ngiand & Western. Campbell men 


to Sitvernails.... 17.68 
Central Railroad of New Jerse y. —(Orange County.) 
Greycourt to Burnside 10.5 


Cooperstown & Charlotce V alle y. ot ope rstown 
Junetion to Davenport ep 9, 
Fulton Cnain. —Moose River to Minne ee 8. 
Grand Trunk.—Bomobay to Moira 9 
Jones Mountain. mane River to Becroft Moun- ‘ 
ain 0 o. 
Kanona & Pratesbury, ‘Kanona to Prattsburg.... 12. 
Keeseville, Ausatle Chasm & Luke ngee, 
Port Kent to Keeseville .. 
Long Isiand,—L cust Valley to Oy ster ‘Bay. ; 
New York,Ontario & Western,—New Berlin to Ed- 
meston. . 6.8 
Penn-yivania, Poughkeepsie & Boston.-— Pine Isl- 


aud to New Jersey State line...... ..... 5. 
Rochester & Gien Haven,— Koc hester to Glen Ha- as 

ven o's 49 
Ulster & Delaware. Hobart to Bloomsville. ee 85 
Utica & Unadilla Valley Briaggewater south.... 1. 

Total (16 lines built by 16 companies)... .... ... 158.45 


New Jersey. 


Baltimore & Ohio. Crawford to Arthur Kill Bridge ie 
Brigantine.—Pomona to Grassey Bay... .. ...... W. 
Key port.—Keyport to Thomas Creek 10, 
Pennsylvania, Poughkeepsie & Boston —New York 


State Line to Pennsylvania State line. ........ 40. 
Raritan River.—South Kiver to New Brunswick 6. 
south River to Sayrevilie Branch..... 03 


Rockaway Valley.—New Germantown to Peapack. 7.2 


Tota!, (7 lines built by 6 companies) 80.5 
Pennsyivania. 
Clearfield & Jeflorson.—Harstio to No, 3 mines .. 1.25 
Contiuence & Oakiand,—Confluence to Maryland 
State line. ... eye a eee. 
Cornwall & Lebanon.—Mt. Gretna Park to Sum- 
mitof Governor Dick Mountain . . 4, 
Delaware Kiver é Lancaster,.—Pheenixville north- 
west... . 4 
Diamond V ‘alley. Globe Run to West Morrisville. 4. 
Johnsonburg, ‘Johnsonburg to Claremont. ‘ 20, 
Lehigh Valiey.—- Point east of Allentown to > Fur- 
nace oe ; 2.2 
Extension of ‘Loy alsoc k R, ‘R. Hedi sd.oiste ka Rea 3.7 
McKeesport & Beile Vernon. Elizabeth to Belle 
Vernon 18.9 


Middletqgwn & Hummelstown, “Middletown to 
Stoverdale ; , wis th iene 5 

Mount Jewett, Kinzua & Ritersviile. Mt. Jewett 
to Doyle's 5 
Pennsylvania. Monarch to New Haven wre 5, 
Mt, Pleasant to Scottdale 5 


Pennsyivania, Pougbkeepsie & Boston.--New Jer- 
sey State line to Slatington.... 28, 
Perry Couunty.—-Duncannon to New Bloomfield.. 11.2 


Philtadeiphia & Reading.— (Rupert & Bloomsburg? 





Kupert to Bloomsburg .. ...... oa 1.8 
Western Maryland,—Fairfield to Higbtie id . xe ~ 
Total (17 lines built by 15 companies) 1A 
Delaware. 
Wilmington & Northern, nee mivers exten- 
sion. . ‘ 0.2 
etatinds: 
Baitimore & Annapolis.—Gidding to Annapolis. ... 1, 
Baltimore & Eastern Shore,—Easton to Euastern 
Bay 14, 
Baltimore ‘& Sparr ows Point. —Sparrow’ 8 Point to 
Penwood Park. 2 anise arabe ies 0.8 
Contiuence & Oakland, = ennsy ivania State line 
to Manor Lands.. ih aed ; “eens 7.5 
Total (4 lines built by 4 companies)....... . .. 23.3 
Total for Middle Atiantic States, (41 lines 
built by 35 companies)....... en Te ee, 
Central Northern. 
Ohio. 

American Midland.—Ottawa to Glandor’. ....... . 2. 
Cleveland & Canton.—At the city of Kent.... ... 0.7 
(Coshocton & Southern) Coshocton to Zanesville.. 30. 

Point Pleasant, Ave:iphi & Northwestern. —McAr- 
thur east : b. kane Siow ca 4, 
Port Clinton Short Line,—Short line Junction to 
Salem. . 2. 
Scioto V alley, ‘—Portsmouth Junction to Sciotoville 
PUIG. cei.ws cts cecicevti ciisseuebat eeacds ecole 533 
Toledo, Cotumbvus & Sonthera.—Findiay South.. 10. 
Wheeling & Lake Erie,--Bowerstown to Portiand.. 34. 
Total, (8 lines built by 7 companies).......,.... 88.08 
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Michigan. 
Au Sable & Northwestern.—Au Sable to Potts...... 35. 
Chicago & West eopnseatnt oe to — stee 
RR a sobs. bea 0s: tek ck, o 2 
DPAVRNl Cte, GOWER 6 oes 5 sii cede eda thsds, dads sece 10, 
Chicago, Kulamazoo & Saginaw. — Hastings “to 
WOME 0 5 0 c000 np dines tela ectidegs es waa sadn 15. 
Flint & Pere Marquette.—Onu bast Sugiuuw Belt 
CA a 6s bn dic dbe “capac ahiodetelies, s-% tas ak eeen 3.41 
Hecla & Torch Lake.—Hecia to Ked Jacket Mine.. a. 
Manistee & Northeastern.—Bear Creek to Nessen 
CI hae oy: wonws cases g9nnh erode, 400; sh ceseXenehees 24, 
Bear Creek to Peters Gap ...... ..2-0+-205 + see 425 
Milwaukee & Nortoern,— Aaventure Creek to Du- 
juth do. Shore & Atlant ¢ Ky.. 26. 
St Jcseph Valley, St. Joseph to “Be rrien Springs 19, 
Buchanan to lodiena state line..... 0 ....---.- 6, 
Toledo, Aun Arter & Norwb Michigan. Sprigu- 
Ville tw Beuzie County line. ........ccccsceoe seoes 24. 
Total, (11 lines built by 9 companies)........... 175.06 
Indiana. 
Evansville & Terre Haute.—Oid ran June- 
tion to Oid Pitisvburg Hehe ich ia Kc ele ea owed 4.1 
Elnora to Sand Creek.. 82.5 
Evansville, Suburban & Newburg. —Evansviile to 
ng eee eee re ten eh Pe eres 10.5 
Indianapolis & Vincennes —Gosport to North 
a gp OEE IL EP SIOSE ALIAS OTE ME OF 4, 
Louisvilie, New Albany & Chicago.—In city of 
SIND 6 aici. -c pn aot ete eons 1,25 
Louisville, New Albany « ‘Corydon. —Curydon to 
ing’s Cave, 4. 
St. Josevh Valley —Mic higan § State line to South 
Bend... .. ‘ 143 
Total. (7 lines built by 6 companies) 120,65 
lilinols. 
Alton Terminal.--In city ot Alton....  ............ . 
Centralia & Chester. Sparta to Coultersville.,.... 8.5 
Chicago & Northwestcern.—Montrose to North 
OR ici ionie ana cat cca dak pine ns adic Sathadatial tale 7.5 
Elgin, Jouet & Eastern.—Spaiding to Ruondout .-. 30. 
Ween COMER osc occcccactcs secs 1. 
Grand ‘lower & Cape Girardedu.— Grand Tower 
to Cape Girardeau .... 28. 
Louisvilie, Evausville & St. Louis.—Mt. Vernon to 
Walnut Hill.. A Veebey Gnahad Wal eoe bedeaeune ee 
Centralia to Belleville 20200202002 ID, 49, 


Pawnee.—Pawnece to St. Louis & Chicago K. R. 5. 








St. Louis, Alton & Springseld. — Newbern to 
BA 9 cctees 14, 
St. Lous & Chie ago, —(St. Louis & Peoria), Mt. 
Ree Se ORO. © ike ays é hccuseunn < as 14, 
Total. (9 lines built by 9 companies)... ....... 174.00 
Wisconsin. 
Abbotsford & Northeastern.— Abbotsford to 
MD. ig en tsndecchde 15 
Goodyear, Neilsvilie & Northern. -—Goodyear to F 
Suddie Mound Quarries. . 5. 
Milwaukee & Northern, (Oconto ‘& Southwestern) 
Oconto to Styles Juncton ... ...... .... ....04-. 14.2! 
Milwaukee, Dexter & Northern.—Newton to Lynn 10. 
Milwaukee, Luke Shore & a End of track 
OD Ws TOMEI cae B6G5n 5 PSUR ee dee de 40,7 
Rg eS ear ra ar ree 07 
Wolf Kiver Branch extende«.. . ............... 1.5 
Milwaukee, Menominee Fall, & Western.—Green- 
WR MIEN 05-inch cobb, deans Veer ECR aetnN 10.5 
Sault Ste Marie & Southwestern.—Cesseo to Eleva 14.0 
Total. (8 lines built by 7 companies)... ........ 101.65 
Total for Central Northern States, (42 lines 
Watee oe SE COMIMEMIOED ioeiris cece ccaccdeestius 660.1 
South At'antic. 
Virginia. 
Atlantic & Danville.—Danville to North Carolina 
EE ER Ss Oe La ee ee 2, 


North Carolina State line to Clarksville. si tha 


Hodge’s Furry to Snouider’s Hill..... . ....... 6, 
Cumberiand Valley. perce d ne to West Vir- 
RR a ae Oe 13,5 
—— Powhatan. —C lover Hill towards Farm- 
ville.. .. oak a 
Lynenburg & Durham. —Rustburg toSo.Boston .. 50. 
Nortoitk & Caroliua. Drivers to focaien Carolina 
WROTE. oi. ic ceccdcane ; : ; 22, 
Armsteads to Prince’ 8 Point 2.9 
Nortoik & Western.—(Clinch Valley Division) Point 
beyond Tazewell, C. H., to Swords Creek.. ... 25.5 
South Atiantic & Obio.- bares rs Nery: to Natural 
Tunnel,. . ie é Re cdane te 5.5 
Total (9 lines built by 7 companies).. ........... 197.4 


West Virginia. 
Cumberland Valicy.—Virginia State line to Win- 


Monungahela River.— Fairmont to Shumston.... a 18, 
West Virginia Central.—Parsons to Elkins......... 22. 
Total (3 lines built by 3 companies).............. “*. 


North Carolina. 


Albemarle & Pantego.—End of track to Pantego.. 18. 

MORO CUD OOM W ON ois as si Se ewen cies dl ites Adtedas 8. 
Atiantic & Danville.— Virginia State line south of 
Danville, Va., to Virginia S.ace line near Har- 


ee ha EE AI SOE IE le AEG ie 2. 
Atlantic Coust line. —Wiihamston to Piymuuth.. 2. 
eomiene Neck Branch). Eud of track to Green- 
Wie cntn. wecncene shccasaccinnsk Asda henanaanadans 14. 
Cape Fear & Yadkin Valley, W ilmingtoa re 
towards Fayetteville........ coceee TR 
Ocean View.—W iiming: ou to Ocean’ Beach... pea eats 2. 
Norfolk & Caroliuna.— Virginia State hue to =. a 
BIOROUNON SS TPO. soon wce sk ebkbcskc on! bc esos 26. 
Richmouu & Danville, High Point tu Ashboro.. 27. 
Bothauia tod miles beyoud Rural Haill........... 13. 
Valieytown towards Murphy...... ......... : 3. 
Roanoke & Southern, Winston to Dan River.. 22, 
Seaboard Air Jane. Neuse River to Lreedmore.. i. 
Wilmingtua, Ooslow & bast Carviina. W ilming- 
We noe checeeten (ck  eackes. Uaphaee aes se 5. 
Total (15 lines built by 10 companies)........... 279. 
South C- rolina. 
Entawviile.—Santee River to a: eer er 33. 
Haris, ille.—Floyds to Hartsvilie............... ... - 
Total, (lines built by 2 companies)................. 42,8 
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Ceorg'a. 

Alstame Midiand.—Bairbridge to Alabama State 
Atlanta & West Point.--Atlanta to ‘Bast Point, a a 
Central Railroad of Georgia. ~(Savannah & West- : 

ern) Eden to Pembroke ... - B 
Uparoi Creek to Buena Vista : 26; 5 
Columbus Sout hern,—Columbus to Richland... 38 

Richland seurh. .... .... J 2 
Fmpire & Du: hin,—Hawkinsville towards Dubiin.. 32. 
Georgia Southern & Florida.—Mile post 1” to c 


Florida State line.... 20 
Knoxville Southern,— Blue Ridge to Tennessee ‘ 
State line... .. ae 19, 


Lexingt n Te ‘rminal.—Crawtord to Le “x ngton 


Midvilie, Swainsvoro & hed Biuff. - Moivive e to 
Swainsboro... ... . ....... ve ; *) 
Rogers & Summit. —Rogers to Stillm OD, 2. 
Savanneh, Americus & Montgumery.— Abbeville to 
CI MON ask "550d co caine shansec eee, 45 
South Brunswick Te:minal.—South Brun swick to 7 
WORMIPCUUR 6a Sek ds sends bans 18 
Tnion Pomt & White Plains.—Uuion Ps int to : 
EE ERED ne in ceck se ¥eaie a 
Total. (15 lines built by 13 companies) .. . 815 
Fiorida. 
Apopka Clay Springs & Guif.—Apopka to Clay 
Springs .. 5, 
Georgia Southern & Florida.— Georgia State jine to 
Palatka ... 115 
Sager an, Tampa & Key West.—. -upiter to Luke 
ort e 








Orange Kelt —-Monroe ‘to Sanford . 7 4, 
Orlanda & Winter Park —Winter Park to Oveido. . ‘hs 
St Augustine & South Beach,— Junction to Station 

i .. l 












St. Cloud Sugar Belr. —Runnymede to Narcossec. 3 4 
Suwanee River.-—Flagler’s Junction southwest 5.5 
Tobacco Belt.—West Farm to Belleville... ey 
Total (9 lines built by 9 companies)............ . 162,04 
Total in South Atlautic States (44 lines built by 
EF CUM PRIOR) 00. sccvcesccccncccesses acccccseves 1045.24 
Gulf and Mississippi Valley. 
Kent: cky. 
Eastern Kentucky,— End of track to Webbville. . 2 
Kentucky Union,— Winchester to Dodge 67 
Clay City te Kentucky River ............. 30. 
a & Nashviile.—Pineville to Cumberland 
ie re Nt aa 10,2 
Louenis Hardinsburg & Western.—Irv ington to ; 
POW 56 5055 ce ead 42, 
Louisville Southern.—Lawrene eburg to Lexington 24, 
Ohio Valley.—Hende:son to Evansviile 10. 
Owensboro, Falis of Kough & Green River. 
—Owensboro to Fordsville.... ....... 22... . 28 
Tvlal, (7 lines built by 7 companies). 153,00 
Tennessee. 
Chattanooga Southern,—Chattanooga to Georgia 
DDO, 63 0-05 « divans peewee 3. 
Chattunooga Union.—Oak Hill to Thurman's .. 2. 
Tinker’s Junction to Sherman Heigths.. ..... ... 15 
Decatur, ( hesapeake & New Orleans,—Boonevilie 
to Aiabuma State line. ... 34. 
Knoxville, Cumberland Gap & Louisville.—Knox- 
ville to Cumberland Gap....... 63. 
Knoxville Southern.—Georgia State line to Hia- 
wassee River. 15. 
Nashville & Knoxville.-Carthage to Buffalo Valle y 16, 
Tennessee & Obed River.—Genesis south . %, 
Tennessee Midiand.—Van Osdeli’s to Perryville. 38. 
Total. (9 lines built by 8 companies) .... .... 174.5 
Alabama. 
Alabama Midland.—Georgia State line to Troy.. 7. 
Ada south 10, 
Birmingham, Sheffield & Tennessee River. —dJaspe r 
south..... 
Central Railroad of Georgia. —Chattahoochee River 
SE RP Se OP en es ee pee .03 
Georgia Pacific. Henry ellen to mines.....-..--+- 2. 
Huntsville Belt Line & Monte Sano.—End of track 
to Montesano.. 3.5 
Laney Jackson Lumber Co. —Laney toward Pied- 
OES iid ate rae nan brek Ci isWud o<akgteths oki 00-000 2. 
Louisville & Nashville. — (Birmingham Mineral) 
BeW Ga. WER ais. 0: oc 00 bi d5 0s sds edie cs vee 10,2 
Dudley Branch,.... ih datd ede Rud) exe ie aie thers oe . 
(Nashville, Florence & Sheffield) branch to Wright 
& Keiley’s mines..... Pecans’ SpUbR ks dsdw cytes ae 1.5 
Total. (9 lines built by 7 companies)............- 113.08 
Mississippi. 
Georgia Pacific.—West Point to 6 miles east of 
CD Clie b era ade Sabkc ohio chbobblcnuckbua 46. 
Gulf & Ship Island.—Bayou Bernard north.. . 5. 
Louisville, New Orleans & Texas, Rolling Fork 
I Shae ic Ge Md ok HARE and Ge ene 105 
TRGUONE CO COMI aos. acini cick tornes icy buen; W.5 
Total (4 lines built by 3 companies) 212.0 
Louisiana. 
Houston, Central Arkarsas & Northern,—Colum- 
bia to Mer Rouge ... 58. 
Louisville, New Orieans & Texas.— Slaughter to 
PPO Os ios vase cdsn vudesoetiewhitets aamuisoete 15, 
New Orieuns. Ft, Jackson & Grand Isle.—New ae 
jeans south.. ee 
Texus & Pacific.—Plaquemine to Indian Village... 7.26 
Total (4 lines built by 4 companies). 87.2 
Total fur Guif and Mississippi Valiey ‘States 
(38 lines buiit by 26compunies)...... ......... 839.84 
Southwestern. 
Missour!. 
Cape Girardeau & Southwestern .— Williamsville 
toHuuter .. : ose 22. 
Chicago, Kansas ‘City ‘& Texas.— Now Kansas 
City to Smithville........... Foe cecneiinccccs 902 
Bair Grouna Bratch... ......cccccese sccsscvccecs 1,66 
Cleveiand, St. Louis & Kausas ‘City.— End of 
track to Hamuurg.... sas Seeb seb ee Hebe sbuuseen 6, 
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In city of St. Charies.. sina .. ae 
Kansas City, vert Smith & Southern rn.— Neosho to 
Splitlog. . dhtonensae 1b, 
Mississippi River & ‘Bonne ‘Terre. Silver Springs 
to Riverside. . iv vertevbe ake 





2.2 
Total (6 lines built by 5 companies) “90.56 
Arkansas. 
Ratesville & Brinkley.—( Augusta & Southeastern.) 
Wet OO BORO. GODURs «crc ccceccicccccccscses 3. 
Brinkley. Helena & Indian Bay.-- Glenwood to 
PA dDS  @ Cie benS6s acbhd seccnnne baee cubnacde 16. 
Stuttgart &- Arkansas River.—- Stuttgart to 
ts ndhdgd Segptens ocbbaces de babe oe one Hh. 
Total @ lines built by 3 companies,.... .... .... 4. 
Texs. 
Austin & Northwestern,—Burnet to Marble Falls 16.5 
Denison Rap. ‘d Transit.—In Denison. 61 
Ft, Worth & Rio Grande.—Granbury to Dublin 49.7 
Mi-souri Pacific. (Mo., Kan. & Jer.) Lancaster to 
Waxahatchie .. 13. 
san Antonio & Aransas Pass.—Shiner to Lockhart 555 
West Point north........... ; . Ww. 
Waco south... .. ; : 2. 
so’n Pacific.— Victoria to Beeville wD. 
Total. (8 lines built by 6 companies) , 270.8 
Kansas. 
Hutchinson & Southern. Hutchinson,to King 
man . nat, t 3i. 
Kan. Cy., Ww yandotte ‘& Now’n.—Axtel to Sum- 
merfield .. 12, 
Marion & Chingawasa Springs. “Marion to € hing 
awasa Springs Jeksnasebes a» 
Marion to Duree . 3. 
Missouri Pacific.— Coffeyv ille to Indian Territory 
Re CLL LEER TROLL ECT ETE UCT Ce 3.3 
lopeka, Westmoreland & Marysville —Topeka 
WEBE.. cee cesscnce odds eneeeses 55 
Total, (6 lines built by 5 companies).......... 5&7 
Colorado. 
Denver & Rio Grande.—Sapinero to Lake City. 36. 
Glenwood Springs to Rifle Creek............ 26.41 
ee eee ie eddaee 2.51 


Ridgeway to Aberdeen. 
Denver, Texas & Ft, Worth.— -Forbs Junction t to 
Victor mines.. es 7.38 
silverton.— End of trac k to ‘Ironton Uoise abieewee ten 3.75 


Total. (6 lines built by 3 companies) ........... 90.97 
Indian Territory. 
Chicago, Kock Island & Pavitic.—(Chicayo, Kansas 
& Nebraska.) Pond Creek to Fort Reno. 95, 


Denver & Washita Valley...Wetmore to Coalgate 9%. 
Missouri Pacific,—( Missouri, Kansax & Teras.) 





Wagoner to Kansas State line 79.3 
Total (3 lines built by 3 companies) 183.3 
‘Total for Southwestern States (32 lines built 
by 23 companies)........ ‘ 728.33 
Northwestern, 
lowa. 
Sioux Cit . nernem. —Sioux ay to aaaneete 
State lin ‘ V7.7 
Tabor & No'n.. ~ Tabor to Hilisdale.. Sudé Sd vdeo 8.8 
Minnesota. 


Chicago, St. Paul & Kansas City.—Eden to Wasioja 4. 
Duiuth & Winnipeg.—End of track to ee 





River . wade in Ww, 
Duluth, Crookston & Northern. —Fertite to. 

CIE so bd > 60 00b6 06005008 h00666 igdcng c60desve 22.5 
Duluth Incline, Bayview to West Duluth , 3 
Duluth, Red Wing & Southern.—Goodhue to Zum- 

brota. ‘ Y, 
Northera Pacific.—Little Falls to Staples 34.2 
Sioux City & Northern. aaa State ane to Dakota, 

State line 11.2% 
Winona & Southweate on. - Bear Creek to © hie: ago 

& Northwestern K. R........ 10. 

Total. (8 lines built by 8 companies) 143,97 


North Dakota. 
Northern Pacific.--Minnewaukan to Leeds., ..... 18. 


South Dakota. 
a & Missouri River.-Nebraska State line 





to Wyoming Territory line........... 48,88 

Sioux City & Northern.— Minnesota State line to 
Garretson aioe 6.36 

South Sioux Falls By & Rapid Transit Co. —Sioux 
Falls west. ... 2 
Total @ lines built bv 35 companies) cavedte 67.24 24 

Wyoming. 

Burlington & Missouri River.-—South Dahote line 

to Cambria 20,85 
Giedenen. 

Northern Pacific.—Laurel to Red Lodge. 43.7 

Gallatin to Butte. .. 70.5 

St. Pavl, Minneapolis & Manitoba. — Montana Cen- 

tral). Allen to Beulah..... 21.9 
On Neibart branch . 10.4 
Total (4 lines built by 2companies).._......... 146.5 
Nebraska. 

Burlington & Missouri River. ae to South 
SON I Ic. § goes catls Shea tise g: ac HOCK eee 83,04 
Culbertson to Beverly. ... ... 9.2 

Kansas City, Wyandotte’ & Northwestern. ~Sum- 
merfield to Virginia *. 
Total (3 lines built by 2 companies) _.. : 112.2 

Total for Northwestern States, (22 lines built by 
13 &mpanies) vaete © scubateaien bens 437 
Pacific 
California. 
Los Angeles. San Diero & Yumi.—fn San Diezo . s. 
Redondo. Los Angeles tu Redondo Beach......... i, 


San Diego, Cayessate & Eastern.—San Diego to 


Foster.. ° ° 1) 
San Francisco & North Pacific. ‘Santa Rosa to Se- 
bastopol ... . ee 65 
Hupeland to U kiah.. » emiacda .* 14. 
Southern Pacific.— Monterey to Lake Majilia cess 4.43 
FOOW UD GO HOU MINED ob vc ccccese. is. secs cscceses 21.4 
Near Paloma to Santa Marvwarita ............. 3.05 
Knights'’s Landing to Pacific Grove........... 0.4 
Total (9 lines built by 5 companies)....... cous? SO 
Oregon. 
Astoria & South Coast.—Astoria south 8, 
Oregon & Washington Territory.—Fulton to Pen- 
dieton.. j ’. 
Oregon Pacific.—End of track east 5 
Total. (8 lines built by 3 companies) ». 
Washington. 
Fairbaven & Southern. Fairbaven to Sedio B, 
In Fairbaven ; 1, 
llwaco Steam Navigation Co,—Long Beach to 
Narcotta i. 
Mason County Central.—Shelton southeast 3, 
Northern Pacific.—End of track south of Orting 
to Puyallup oes 3.8 
Near Hite to Almira 67, 
Oregon & Washington Territory Walla Walla to 
Dayton bse 5 
— Railway & Nav igation Co,— Palouse River 
to Oakeadale.... 87.) 
Rockford to Spokane Falls 27.1 
Tekoa to Idaho Territory line 5. 
Puget Sound & Gray's Harbor.—Summit Station 
to Montesano... - *, 
Seattle, Lake Shore & Eastern.- -Fall City south- 
east ‘ 1), 
Maine line to Davenport aa bh. 
End of track north ; 4. 


Spokane Falis & Northern,—Spokane Falls porth {, 
Tacoma. X Fern Hill,—Pacifie Ave, in Tacoma to 


ou apati Mills 2.66 
Wapati Mills to Wapati Take Park : 6 
Vanconver, Klickitat & Yakima,.—End of track 
to Salmon Creek oe 6. 
Total. (16 lines built by 11 companies) 7 2 02 
Utah. 

Sait Lake & Eastern.—Shell ore beds to Park City 16, 
Johnson's Junction to Cottonwood. : ™”, 
Johnson's Junction to Wagner's. 6. 
Fort Douglas to Red Butte...... 7. 

Total. (4lines built by | company) 49. 
Idaho. 
Northern Pacitic.—Mullan to Wallace..... 7.1 
Ore, Ry. & Nav, Co.—Washington State line to 
Mullan bene hse ie pede bas bee bdndoecedseantes «esate 82. 
Total (lines built by 2 companies)...... 80.1 
‘Total for Pacific States. (34 lines built by 2 
SORE OEEE eee 60. snes cast seetdbenuvncie wows ... 630,80 
Canada. 


Ontario and Eastern Provinces. 
Brantford, Waterloo & Lake Erie.--Brantford to 


WHEE < 4000s Coane gsccdccnedns sdnq seccnsceeese 17. 
Brockville, Westport & Sault Ste. Marie.—Lyn to 

Brook Ville, ...0002 cccccccccessserseesseeres esses 5. 
Canadian Pacifie,—London to Windsor ........... 112. 


Central of New Branswick.—Norton to Chipman 44, 
Cumberland Railway & Coal Co.—End of was: to 


Ce IF 5 Pinter caciacdesesipncdderses a 3. 
Drummond County.—Drummond to Nicolet...... an, 
Grand Trunk.—Peterborough to Chemung........ 9, 
Great Eastern,—St. Gregorie to Nicolet.......... , 4 
Great Northern.—New Glasgow north ... Ww. 
Hereford.— Belweer Cooksbire & International 

DOME vc ccdicccpduesccbcdedtcecdscvecbes f 10. 
Lake Erie, Essex & Detroit River. Sand Pit to 

Sere 2. 
Napanee, Tamwortt. & Quebec. Tamworth to 

WOE s 00 iecccsese soph vee he eearine ew 


Harrowsmith to Yarker 7 
Nova Scotia Central,—End of track east to Lunen 


OE: cus cnhieianCecureianbdibdnisdes< snc éncvid 4s a, 
Tobique Valley, “Berths Station north.............. 10, 
Vaudreuil & ames Vaudreuil to Rigaud a 16.5 

Total. 116 lines built by 15 companies)....... .. 9.5 

Mani oba. 

Canadian, Pacific.—( Qu’ Appelle. Lone Lake é: Sas- 
katehewan) Regina to katoon. ° 1a), 
PEE C0) WI as bans cnoseceescesconescyaceses 17. 
Barnsley to Carmen...............:0. ecsecsecs 8. 

Great Northwest Cebtral.—Brandon northwest.. wD, 

Northern aes Manitoba.— Winnipeg to Port. 
chad cack behosdnensagceses cdetenten 52. 
Morris cowards Brandon. 1%. 

Port Arthur. rman & Western. “Fort William 
to Kaministiqua........ 1s. 
Total (7 lines built by 4 companies) ae, 
Total for cay. 4 (23 lines > bans by is com- 
panies)....... ihe eehanedesw A emg be aaded TBH 

Mexico. 

Hidalgo,—Tizayea towards City of Mexicu...... 4 

Interoceanic.—V errs to Jalapa .......- .... 55, 

Mexican Central. linas to point beyond San 
RAD WOUND s cs 6Aaveededss bh i> te ecdivied redus és 125, 
Be OF. Ginels WOR inc ons ccc senserecisactvecece ‘ w, 

ponterey & Mexican Guif.—-Monterey soutb...... 25. 

Sonora, Sinoloa & Chibuahua,—Chihuabua west. . 4. 
Total. (6 lines built by Scompunten . see, 

RAILWAYS. 


EAST OF CHICACO.-Existing Roads. 


Long Istand,—The annual report of this company for 
the year ending Sept. 30, 1880, shows the following results 
from operations: 





Gross earnings . & abner sw8 $3.477 288 
Operatihg expenses sn sein ead =e 
Net earnings -» 1,306,608 


Baltimore & Ohiol Southwestern,.—Tbis isfthe sew 


name for the recently reorganized Cincinnati, Washing- 
ton & Baltimore R. R. Co, 

Central New England & Western.—This company 
has purchased the right of way for the branch from Tar. 
rifville to Springtield, Mass, , but no decision bas yet been 
reached asto when construction wil! begin. 


Projects and Surveys. 


Clarion River.—Incorporated in Pennsylvania to 
huntida line of railway from Haliton, Bik country, to the 
mouth of Laurel Run in the same county, a distance of 
i2miles W.H. Hype, of Ridgeway, Pa., is President, 

Glen Echo.--Cbhartered in Maryland to build a railway 
from a point near the village of Tennallytown to Glen 
Echo Heights in Montgomery County. Among the in 
corporators are: Frepenick W, Pratt, Jas, C, Prati 
and Epwarp BALTZLEY; all of the District of Columbia 

SOUTHERN. Existing Roads. 


Alabama Midland.—Dean, erry, Bochmer & Co. 
who have the contract for building the Montgomery, 
Tuscaloosa & Memphis KR. R. have sublet contracts as fol- 
lows: to Thomas Joseph, 4 miles, to Otey & Bigham 
Bros.,5 miles, L. M. Greenlie, 2 miles, Shanklin & Co,, 2 
miles, Pollard & Welch, miles, BE. C, Carpenter, | mile, 
Geo, Patterson, 5 miles, M. Folev, 5 miles, FF. Visa- 
cher, 2 miles J. Carey, 3 miles, and O. J. Pruitt, 4 miles, 

Rome & Decatur.—This road running from Rome. 

a., to Attalla, Ala., 61 miles, bas been sold to J, B, New 
comb & Co,, 44 Wall St., New Vork City for $832,000 

Lexington Belt.—Work on the belt line railway at 
la xington, Ky,. is progressing rapidly. The tracklaying 
will be completed soon, and the work on the bridge 
across North Broadway, at Fairlawn is being pushed 

Louisville & Nashville.—\t is stated that the Center- 
ville branch of this road is to be changed to standard 
gauge and extended 2) miles. 


Projects and Surveys. 

Columbia Ry. & Navigation Co.-A bill has been 
introduced into the Virginia Legislature incorporating a 
company by thisname. The bill provides that the com- 
pany shall have the power to build railroads and steam- 
ships, occupy and operate wharves, canals, ship-yards, 
docks, basins, elevators, transfers, lighters, steam tugs | 
mills, and furnaces, and to own and operate mines, It 
shall also have the right to acquire and hold the stocks 
and bonds of any company chartered by any of the re- 
publics of South America, The capital stock of the com- 
pany is to be not less than $1,000,000 nor more than $100,- 
000,009, The principal oftice is to be located in Richmond. 

Charleston & Northern,—A_ bill hat passed both 
houses of the South Carolina Legislature changing the 
name of the Summerville & St. John’s R, R. Co. to the 
above, and amending the charter so as to permit of the 
page of an extension from Summersville to Charies- 
ton, 8. C.,.and northward via Sumter or Camden to a 
sie on the North Carolina line in Lancaster or Chester- 
tield counties. Among the incorporators are: A. W. 
TAYLOR, T. W. STANLAND, W, C. MILLER, and ARTHUR 
Brock . 

Richmond, Petersburg & Allegheny Connecting.— 
A bill is before the Virginia Legislature incorporating a 
company by this name to build a railway from a point on 
the Richmond, Fredericksburg & Potomac RK, K, to a 
point on the Richmond & Petersburg KR. R, The object 
of the road isto form a connecting link between these 
two roads at Richmond, Va. 


NORTHWEST. Existing Roads. 


Tabor & Northern, This road running from Tabor 
to Hillsdale, Ia., %.8 miles, has been completed and 
opened for traffic, 


Projects and Surveys. 

Crookston, Fort Stevenson & Manitoba,--Incorpo- 
rated in Minnesota to build a railway from Daluth to 
Crookston, Minn., thence west to the Red River of the 
north. The headquarters of the company will be at 
Crookston, The officers of the company are: Jon~ Mc- 
LEAN, President; Hexry Buekuannr, Vice-President: 
ArtTuur M. Stewart. Secretary: and Jonx Crome, 
Treasurer. 

St. Louis & Kastern.—Chartered in lilinois to build 
aline of railway from a point opposite St. Louis to a 
point on the Illinois State line in Crawford County. The 
incorporators and first Board of Directors are: H, L 
Dunke and J. &. Brewer, of Chicago; WitiiaM F. 
NEIDRINGHAUS, GeorGe 0, CLAYTON, Jr, WILLIAM E. 
Gray. J. L. Buata, WintsaM L. Huse, Joun T. Davis, 
and CHaries W. McLure, of St. Louis, Mo.; E. C. 
SPRINGER, of Edwardsville, and (. E Beravisn, of Alton, 
lil. The principal offices will be located at St. Louis. 


SOUTHWEST.- Existing Roads. 
Chicago, Kansas & Nebraska,.—Jxo. DontPHan, of 
“t. Joseph, Mo,, sends us the following data concerning 
this enterprise : 


The road is to run from St. Joseph, Mo.. via Designs. 
Nortonville, Oskatoosa, Lawrence, Mound City, Kan., to 
Joplin, Mo., a distance of 256 miles, Over 100 miles of this 
line has been surveyed and 50 miles located and the con- 
tract let. The joni is through a rolling prairie country 

affording easy grades and curves. The principal business 
of the road will be in avriclutural produce, coal and min- 
erals. The Corvall Construction Co., of Canada, bas the 
contract for building the first 0 miles of the road. It is 
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expected that tracklaying will be commenced during the 
summer of 1890,and the road be completod in about 18 
months JOsEPH HANSEN js President, and FRANK FAR- 
NING is Chief Engineer, both of St. Joseph. 


St, Louis & San Francisco.—\t is stated that this com- 
pany is making preparations to build several] extensions 
in Indian Territory and the Texas Panhandle, It is pro- 
pose to build five branch lines and extensions as fol- 
lows: The first from Rogers, Arkasnas, on the main line, 
via Bentonville, Sapulpa, Guthrie, Oklahoma City and 
Fort Reno, thence through the Panhandle of Texas 
and on to Albuquerque, New Mexico; the second from 
Tahlequah, on the main line in the Indian Territory, and 
through the Territory to a point at or near Texarkana ; 
the third up the valley along the south bank of the Ar- 
kansas river to a point at or near Arkansas City, Kansas ; 
the fourth, a branch from a station on the main line in 
the Choctaw Nation to Denison, Texas; and the fifth, 
from Fort Smith south and along the main line to Fort 
Reno, The five extensions and branches when built will 
include about 2,000 miles of road. 

Topeka, Westmoreland & Marysville,— A corre- 
spcendent writes us that this road is to run through Silver 
Lake, Rossville, St. Mary's, Louisville, Westmoerland, 
Wheaton, Reedville, and Maryville. Kan., to Odell, Neb., 
a distance of 110 miles, The work is medium, About 
$160,000 local aid has been secured and considerable of 
the right of way obtained. The preliminary surveys are 
completed for the entire line and 5% miles of the road 
ure already completed. RoBert Gries, of North Topeka, 
Kan., is Chief Engineer, 


ROCKY MT. AND PACIFIC. -Existing Roads. 

Los Angeles, San Diego & Yuma.—A correspondent 
writes us that an engineering corps will soon commence 
a preliminary survey for the portion of this lin» from 
San Diego to Yuma, Ariz. Cuas, 8cortr, formerly locat- 
ing engineer of the Southern Pacific R. R, is Chief Engi- 
neer. 

Union Pacifsic.—The stockholders of the Oregon Short 
Line & Utah Northern K. R. Co, at a recent meeting 
voted to issue 5 per cent, bonds amounting to $25,000 per 
mile for the whole system and also to extend the Idaho 
division into the Yellowstone National Park, 160 miles 
from Eagle Rock. 

Projects and Surveys. 


Phonia & Prescott,_W. A. McGinnis, of Phoenix, 
Ariz,, writes us that he is not chief engineer of this Ari- 
zona road as stated in our issue of Nov, 30. No work, 
with the exception of a little preliminary work, has been 
done yet, 

Watsonville & Castrovitle.—The survey of this 12- 
mile California road has been completed. 

Durango, Rico & Northern.—This company has been 
incorporated in Colorado to build a railroad commencing 
at Durango. running thence in a northerly direction up 
the Animas valley on the right bank of the Animas River 
and through Waterfall park, thence to the divide between 
said park and Hermosa Creek, thence northwesterly and 
northerly along the Eastern slope of the La Plata moun- 
tains to the divide separating Hermosa Creek from the 
Dolores River, thence northerly to the town of Rico 
The incorporators are B. N. FREEMAN, J. E. Sautr, MEL- 
vin EDWARDS, GEORGE J. STAFFORD, and T, B. BARBOUR 
of Durango, and E. H. H, Hackett of Rico, 


RAPID TRANSIT. 

Blectric Railways.—Gloucester, Mass,—The Glou- 
cester St. Ry. Co, has applied for permission to adopt 
electric traction. 

Rrooklyn, N. ¥.—The Brooklyn & Coney Island Ry. 
Co, proposes to introduce the Thomson-Houston over- 
head-wire system of street-car propulsion on the 
Jay and Smith Sts. route, and extend it to Coney Isiand. 

New Brighton, Pa,—The New Brighton Electric St, 
Ky. Co. has been incorporated by James R. MCKEE, T. K. 
BRIERLY, and Geo. F. KENNEDY. Capital stock, $35,000. 

Merrill, Wis.—A franchise for an electric railway has 
been granted to W. A. Scort, P. B, CHAMPAIGN, and 
others. 

Milwaukee, Wis,—The Milwaukee City Ry. Cc. is said 
to vontemplate the adoption of the Sprague clectric 
aystem, 

Marseilles, 1lt,—The Marseilles Electric Ry. & Light 
Co. bas been incorporated by JAMES MONTGOMERY, 
JosHuAa SmiTH, and J. F.CcaArRK, Capital stock, $30,000. 

St, Lowis, Mo.—The St. Louis Bridge Co. has put in an 
electric car line, on the over-head wire system, and will 
extend it on the St, Clair county turnpike to the stock 
yards, Independent motor cars are to be used. Mr. 
WUERPEL, is the company’s engineer. 

Seattle, Wash,—The West St. & North End Electric 
Ry. Co, has been incorporated by W. R. BALLARD, L, C. 
GILMAN, W. R. THORNELL, and others, . Capital stock, 
$1,000,000. Material is being purchasec. 

Sale of Street Railway.— Memphis, Tenn,—The Pros- 
pect Park & Belt Ry, will be sold in chancery on Jan, 7. 
There are altogether 94 mes Of suburban line, laid with 
35-lb. T rails, and the equipment consists of four 20-ton 
toc}motives (two Baldwins 2 open cars, 9 closed cars, 
1 flat cir; also buildings, tank, etc. No bid less than 
$55,100 will be considered. Address WM. KATZENBERGER, 
Receiver, or E. B. McHenry, Memphis, Tenn. 
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Elevated Railway.— Brooklyn, N. Y.—<A petition 
for a frapchise for an elevated railway on Atlantic Ave. 
has been presented by a syndicate. Mr. J. RoGers Max- 


WELL, General Manager of the Long Island Railroad 1s 
interested, 


Street Railways.—Somerville, Mass —The West End 
Ry. Co. proposes to extend its track. 

Reading, Pa,—-The Reading City Passenger Ry. Co. 
proposes to increase its capital stock from $200,000 to 
$300,000 for the purpose of paying for extensions and im- 
provements. 

Alexandria, Va.—A street railway franchise has been 
granted to Henry Stravss, ISAAC EICHBERG, and G. W. 
FISHER. 

Fremont, O0.—The Fremont St, Ry. Co. has completed 
its line. 

Peoria, IU.—Two applications have been made for a 
franchise fora street car line on the Galena road, 

Centerville, Ia.—The street railway bas been pur- 
cbased by J. B. Woonrn, of Centerville, for $13,900. 

Sellwood, Ore.—A street railway franchise has been 
applied for by B. F. Smrra and J. H. LAMBERT. 

Tacoma, Wash.—The Lake Park Ry. & Improve- 
ment Co. has been granted a franchise for a street rail- 
way. The road is to be built within 18 months. 

Santa Cruz, Cal,—A franchise for a street railway 
between Santa Cruz and East Santa Cruz has n 
granted to Wm, Ety. 

Tyler, Tex.—A street railway is to be built by F, C. 
Gunny, of Kansas City, Mo, 


Dummy Line:.—Independence, Ore,—The Indepen- 
dence & Monmouth Motor Ry. Co. bas had nearly all of 
its stock subscribed, 

Roanoke, Va.—The Roanoke St. Ry, Co. has com- 
pleted its line to Vinton, and will build an extension to 
Salem. Mr. J. F. CHRISTIAN is General Manager, 

Florence, Ala.—The West Florence Co. will build a 


dummy line across the bridge to Shettield and Tuscum- 
bia. 


HICHWAYS. 


/ 
Franklin, N. J.—At a special election held recently it 
was decidei to bond the township for $50,000, payable 
within thirty years, the money to be used in improving 
the roadways. 


New Jersey.—Bergen County is still profoundly agi- 
tated over the proposition to permanently improve her 
roads, instead of covering them every year with the mud 
washed down from the centre, The seven members of 
the County Board who voted to begin the system of mac- 
adamizing have been soundly berated by the ol4 fogies, 
but they have apparently bound themselves to stand to- 
gether to carry out the project, and the opposition is be- 
ginning to die out.—New York Times. 


Toll Reads.—The proposition to buy the eastern di- 
vision of the toll road in Ripley township, Montgomery 
County, Ind.. was carried by 65 votes. 


Columbus, Tex.—The road supervisors have had con- 
siderable work done on the publig roads for the last 
several months, which show the effect thereof. The 
money thus spent is to the benefit of all. 


Windsor Locks, Conn.—The selectmen have ordered 
anew road machine from Chicago. 


Montgemery County, Md.—At a meeting held re- 
cently at Rockville, the subject of county roads attract- 
ed a great deal of attention, and the discussion was gen- 
erally participated in. A proposition fgg the county to 
borrow $400,000 for the purpose of piking the principal 
roads did not meet with general favor, and the question 
was disposed of by a motion offered by Dr. Wooton to 
appoint a committee of 26 to consult with the County 
Commissioners and adopt rules for the improvement of 
the roads under the present system and formulate any 
legislation that may be necessary. A majority of those 
who took part in the discussion were in favor of the 
township system. 


CONTRACTING. 


Tunnels. -Contractor Kelly, of Jersey City, has begun 
work on one of the new tunnels to be built under the 
canal at Greenwood Avc., Trenton, N. J. Two new tun- 
nels are to be built, one north and the other south of the 
present tunnel, The north tunnel is the one on which 
work is to be begun. Excavations will be made and the 
work forwarded as rapidly as possible, while the canal is 
closed and it is intended to have the work finished by 
spring. When the new tunnels are completed the two 
new tracks through the city will be built, which will 
about finish the four-track system of the Pennsylvania 
Co. between Philadelphia and New York.——The Wheel- 
ing Bridge & Ry. Terminal Co., of Wheeling, W. Va., will 
construct a tunnel 2,400 ft. long. 


Steel.—There was only one bid received at the Navy 
Department Dec. 16 for the 661 tons of protective deck 
plating for the battle-ship Teras, that of the Linden 
Steel Co,, of Pittsburg, at 65, cts. per Ib., or $102,164.16 
for the whole amount. This is 1 ct. per Ib., or about 1244 
per ct., less than the bid of the same ‘irm last October 
for the same magerial. The former bid was rejected as 
excessive, but singe then the plans have been changed so 
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as to provide for plates of such a size that they can |, 
rolled without special tools. 


Levees.—The Yazoo Delta Levee Board, of Mississip), 
has let the contract for 60,000 cu. yds. of levee work be. 
tween O. K. landing and Flower Lake to Jeffries & Dam. 
eron, of O, K., Miss., at 18% cts. per cu. yd.— aA contract 
for 264,000 cu. yds. of levee work along the front of Mad 
ison and East Carroll parishes, Louisiana, has been let +, 
John Scott & Son, of Delta, La., at 340,000, 


Street Work.—Brooklyn, N. ¥.-—-The following pr- 
posals have been received by the Department of Cit, 
Works for paving Warren St. from Court St. to Fourth 
Ave, The bids were divided as follows: Paving per 
square yard, improvement per lineal foot, new curb, 
new bridge per square foot, reflagging, etc. The follow 
ing bids on these specifications were received: James F 
Gillon, $5, $1, $1, $1, and 10 cts.; Charles Hart, $2.16, 20, 
60, 40, and 4 cts., Thomas Monahan, $2.13, 35, 55, and 
45 cts.; E. J. McKeuver & Bro., $2.15, 20, 40, 60, and 1 cts.; 
Dennis Norton, $2.18, 10, 58, 40, and 2 cts, 

East St, Louis, Ill,—The contractors for the Collins- 
ville Ave. reconstruction, Messrs. Allen & Veiths, of 
St. Louis, have commenced operations and will push 
the work to completion. The work will cost over $%,. 
000, which cost wil) be borne by the property owners 
on the street,each paying an equal amount per front 
foot, whether the filling be more or less. The cost pe 
foot will be about $9, which sum is considered quite rea- 
sonable, considering the amount of filling that wil! I. 
necessary. 


Buildings.—At Seattle, Wash.,the contract for th 
new court-house has been let to Robert Smilie, of San 
Francisco, Cal. The iron work will come from Pitts 
burg. The rest of the material will probably be fur- 
nished within the State, although some of may come 
from California,-—-Work is to be begun immediately 
on the Butler County court-house, at David City, Neb. 
—A contract has been awarded for a $30,000 court- 
house at Corning, Ta.,and work will be commenced im- 
mediately. ——A_ bill has been introduced in Congress, 
providing for the erection of a $1,500,000 government 
building in St. Paul, Minn. 


Tunnel and Tower.—The Board of Public Improve 
ments, St. Louis, Mo., has received the following bids for 
the construction of the inlet tunnel and tower at th« 
Chain of Rocks. 


Driving and Lining Inlet Tunnel. 


R. P, McCormick, Kansas City.......--.++e-es8.-- $77,585 
Anderson & Barr New York......----++:--++ Seedes ee 100,055 
Anderson Bros 


Building Inlet Tower. 


R. P. McCormick,...... s.scessesecreecececeeeer eres $64 120 
Anderson Bros 67,651 
& Ba 


Anderson DS Fs ce ncace bee ene saehnees ce thsee . LST 


PROPOSALS OPEN. 


Sewers. — Salt glazed pipe, manholes, basins, etc. 
ERNEST ADAM, City Surveyor, Newark, N. J. Jan. 2. 

Cement.—Rosendale cement, Portland cement, com- 
mon lime, whitewash time; 50 bbls, of each. THE Dr- 
PARTMENT OF PUBLIC CHARITIES AND CORRECTION, 6H 
Third Ave., New York City. Jan. 3. 

Sewer.—Terra-cotta pipe, cast-iron drain and down 
pipes, brick manholes apd trap well, In the United 
States Building, at Brooklyn, N. Y. James H. Winp- 
RIM, Supervising Architect, Treasury Department, Wash- 
ington, D.C. Jan, 4. 

Pumps and Boilers.—Boilers and two fire pumps for 
a new floating engine. THE FIRE COMMISSIONERS. 
157, 159 EB, 67th St.. New York City, Jan. 6,! 

Pipe and Supplies.—About 2,785 tons of 14 to 40 ins. 
cast-iron pipe, east-iron pipe fittings, brass stops an’ 
ferules, special brass and iron castings, 4 x 4 lumber an! 
jute packings. Ronert K. MARTIN, Chief Engineer of 
the Water Department, Baltimore, Md. Jan. 6. 

Street Work.—Excavation, filling, 15-in. drain pipe. 
Tuos. J. LANAHAN, Clerk, Board of Contract, Albany. 
N.Y. Jan, 6. 

Masonry.—Stone and brick masonry of the super 
structure of the U. 8S. Building at Charleston, &. “. 
James H. WinpriM, Supervising Architect, Treasur) 
Department, Washington, D.C, Jan, 8. 

Iron Work.—For lighthouse and keeper’s dwelling at 
Charlotte Harbor Light Station, Florida, Capt. W. L. 
Fisk, U, 8. Lighthouse Engineer, New Orleans, La 
Jan. 15. 

Dredging and Dam.—Dredging in harbor at Biloxi 
Bay and Pascagoula River, Miss; constructing dam in 
Pascagoula River. Mayor A. N. DAMRELL, U.S, Engineer 
Office, Mobile, Ala. Jan. 20, 

Courthouse and Jail.—Plans are invited. Cost to be 
about $65,000, exclusive of cells. C. F. KegstrnG, Clerk 
of the County Commissioners, Whatcom, Wash. Jan. 27. 

Bridge.— Across Cumberland River; one span of 240 ft.. 
18 ft. wide, THe BRIDGE Com™rIssronERs, Barbgurville, 
Knox Co., Ky. Jan. 27. 


MANUFACTURING AND TECHNICAL. 
Car Steps.—Tbe Wood Extensible Air Car Step Co. 
of Wilmington, Del., has a patent step which can b 
owered at stations, thus avoidifg the use of the foo 
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stool now used for parlor cars, etc. Toe step is let 
down by air pressure from the brake pipes, and is drawn 
back by aspring. The company has a contract to equip 
some of the cars of the Lehigh Valley read with this 
device, 


The Jersey Petracrete Pavement Co. bas been in- 
corporated at Newark, N. J.. by SAMUEL J. MCDONALD; 
of Newark; EDwaRp HeyYLywn, of New York; and F. W. 
JACKSON, Of Rutherford, N. J. Capital stock, $250,000. 
The object of the company is the construction of arti- 
ficial stone and wood pavements. 


Nut Locks.—The Dodson Safety Nut Lock Co., of 
East St, Louis, Ill., has been incorporated by James T. 
DopsoN, BENAJAH Wuirtr, and W. C, Eyster, Capital 
stock, $500,000, 


The Kentucky & Indiana Contract Co. has been in- 
corporated at Louisville, Ky., by J. D. Powers, J, C. 
FAWCETT, and STEPHEN Powers, Capital stock, $500,000, 


Steel Rails.—The shipments of rails in 1889 have been 
very near those of 1888, having been 1,116,788 tons in the 
latter year, and 1,116,017 this year. In 188, however 
the make of the Allegheny Bessemer must ve added. In 
1388, the total production, including light rails, not em- 
braced in the statistics of the Board of Control, was 
1,364,447 gross tons. It is probable, therefore, that this 
year’s product will be about 1,450,000 gross tons, 


The Wainwright Mfg. Co., of Boston, Mass,, re- 
ports sales of several corrugated copper-tube feed-water 
heaters for electric plants, 


The Kansas City Frog & Switch Co. has finished 
two bridges for the Union Depot Company of Kansas 
City, and is in receipt of two similar contracts for 
Omaha, Neb. 


Steel in the South.—The Southern Iron Co. of Nash- 
ville, Tenn., which was recently organized, has decided 
to invest several million dollars in the manufacture of 
steel in the South, Soonafter the formation of the com- 
pany, which owns several large furnaces and immense 
tracts of iron lands in Tennessee and Alabama, Col. 
A.M. Sook, the General Manager, was sent to Eng- 
land and Wales to thoroughly investigate the manufac- 
ture of steel, and report his conclusions as to its produc- 
tion in the South. Col. SHooK was accompanied by 
Capt, H. 8. CHAMBERLAIN, of Chattanooga, President of 
the Roane Iron Co. In January the company will begin 
the construction at Chattanooga of two large open- 
hearth furnaces, which will make about 70 or 80 tons of 
steel per day. These will be in connection with the 
steel rail mill there, which the company owns, The 
company has ores which it expects to convert into Bes- 
semer steel rails, and to use both the Bessemer and basic 
process. For the present the basic open-hearth method 
of making steel will be used. Other methods will be 
adopted if deemed practicable. The Southern Iron Co. 
expects to soon commence the construction of tin plate 
mills in connection with the furnaces in Chattanooga. 


Signals.—The Johnson Railroad Signal Co., of Rahway 
N. J.,is putting in a complete set of signals for the New 
York, Lake Erie & Western at Goshen, N. Y., where the 
Pennsylvania, Poughkeepsie & Boston road crosses its 
main tracts, 

The New York, Lake Erie & Western Railroad Co, has 
contracted to have interlocking switches put in at Paint- 
ed Post, N. Y. where the Rochester Division connects 
with the main line, and at Erie Junction, where the Jef- 
ferson Branch connects with the main line. 


Locomotives.—The New York Locomotive Works, of 
Kome, N. Y., have completed 6 heavy mogul engines for 
the New York, Ontario & Western, all of which will be 
equipped with the Beals steam power driver brake. 

The Baldwin Locomotive Works, of Philadelphia, Pa., 
are building 5 freight engines fot the Salt Lake & Eastern 
8{moguls are being built for the Central Vermont. The 
output of locomotives at these works in November was 
104, and the number for 1889 will be about 1,000. 

The Brooks Locomotive Works, of Dunkirk, N. Y., have 
been awarded the contract to build 8 ten-wheel engines 
and 5 passenger engines for the Cincinnati, Washington 
& Baltimore. 

The Rhode Island Locomotive Works, of Providence, 
kK. I, will shortly deliver Tengines to the Louisville, 
Evansville & St, Louis. 

The Manchester Locomotive Works, of Manchester 
N. H., have built a ten-wheel engine, weighing 103 tons, 
for a railway 12 miles long at Fort Payne, Ala., on which 
there is a long grade of 165 ft. per mile. 

The Richmond Locomotive & Machine Co., of Rich- 
mond, Va., has orders for 10 Richmond & Danville 60 ton 
consolidation engines, with cylinders 20 x 24 ina,; 4 Atilan- 
tic & Danville standard passenger locomotives of 40 tons 
weight and cylinders 17 x 24 ins,; two 18 x 24consolidation 
engines of 48 tons for the Seaboard Air Line; and two 
21 x 24 consolidation engines of 65 tons for the Chesapeake 
& Ohio. 


Cars.—T. Harris & Co., of St. Join, N. B., are building 
several freight cars for the New Brunswick Railroad, 
under the patents owned by the Frost Proof Car Co., of 
Boston. 

Tne Laconia Car Co., of Laconia, N.1H., has been reor- 
ganized. President and General Manager, Periy Put- 


NAM; Treasurer, O. W. Tippetts; Secretary, Ws. EB. 
PuTNAM ; Superintendent, Cuas. E. Frye. 

The Ohio Falls Car Works, of Jeffersonville, Ind., have 
a contract from the Georgia Central Railroad for 1,200 
freight and refrigerator cars, and 23 passenger cars. The 
latter will cost about $15,000, and will be fitted with 
Westinghouse air brakes and Janney couplers. TThé to- 
tal amount will be avout $500,000, The works are turn- 
ing out 28 freight cars perday for the Pennsylvania and 
the East Tennessee, Virginia & Georgia. 

The Centropolis Car & Machine Works, of Centropolis, 
Mo., have contracts for summer cars for {the Metropoli- 
tan St. Ry. Co,, of Kansas City, and electric cars for the 
North End Electric Ry. Co. 

The St, Charies Car Co., of St. Charies, *to,, is at work 
on 2 cabooses for the Choctaw Coal & Ry. Co., 8 cars for 
the Kansas City, Fort Scott & Gulf, and 15 street cars for 
the Lindel) Ry., of St. Louis. 

The Minnesota Iron Car Co, has completed its works at 
Duluth, Minn., and will soon have them in operation. 


Pumps.—The Deane Steam Pump Co., of Holyoke, 
Massa,, will enlarge its works.——-M, T. Davidson, of 
Brooklyn, N, Y., has furnished the pumps for the new 
cruisers Concord and Bennington. They are said to make 
100 strokes per minute with 70 lbs, of steam. 


The Bucyrus Foundry & Mfg. Co., of Bucyrus, O.., 
making steam excavating machinery, is running its 
w orks night and day, and reports orders still coming in. 
Tne company has a contract to build five large steam 
shovels for the Northern Pacific Railroad, which makes 
eleven steam shovels sold to the road. During the pres- 
ent year the Lake Shore & Michigan Southern Railroad 
has bought four large Bucyrus shovels, The company 
has contracted to furnish three large land dredges toe «a 
party in Utah; they are to be used in constructing a 
canal at Bear Lake, Orders for three large steam shovels 
to go to the iron ore district on Lake Superior have re- 
cently been received ; these shovels are to be used for 
handling iron ore from the stock piles during the season 
of navigation. Besides the foregoing the company has 
orders for 13 steam shovels for spring delivery, and for 
a number of heavy dredges. 

Railway Supplies.—The business of Martin & Brecken- 
ridge, dealers in railway supplies and securities, Mills 
Building, New York, will be carried on without inter- 
ruption, under the old firm name, The death of Mr 
MARTIN was noted last week, 


English, Moore & Co.—This company has sold in 
addition to orders recently mentioned, a 70 H.P, Ide 
engine for electric light purposes in the New Marty 
Building, Kansas City, Mo, 


Railway Plant.—Second-hand 20-ib. rails. W. R. 
Santiey & Co., Jonesborough, Ark. 

Second-hand Peteler dump cars and 16 to 20-ib. T rails. 
Rk, Box 500, Minneapolis, Minn. 

Passenger and freight cars for the Eatonton & Machen 
RK. R, E, C. Machen, Machen, Ga. 

Wheel scraper, in good repair. C.15, (lobe-Democrat 
Office, St. Louis, Mo. 

About 1,300 piles and 1,800 cu. yds. of stone. 1, H. Hatb- 
away & Co., Girard Building, Philadelphia, Pa. 


Westinghouse Engines .—The Westinghouse Machine 
Co. reports the following sales for November, 1889, 


Ge GMT QUirtc dc ccc aeons. cucccctctcedes 940 K.P. 

31 Standard engines........... + 906eee eoocepe - © * 

36 Compound engines...........+.--.000+.cceee 5,300 * 
104 Engines, aggregating............ abene® 7,180 A. P. 


BRIDCES AND CANALS. 


Bridge Notes.—Cumberland, R, I,—The New York, 
Boston & Providence R, R.Co. will build an iron bridge 
across Broad St. 

East Albany, N. ¥.—Surveys are being made for the 
bridge to be built across the railway tracks by the New 
York Central and the Boston & Albany railways. It will 
be an iron bridge with masonry piers, crossing 18 tracks. 
It will be 650 ft. long,and 1,200, ft. including the ap- 
proaches, The cost will be $75,000 and the bridge will be 
completed by April. 

New York, N. ¥.—The Park Commissioners have re- 
ceived the following bids for renewing the dfaw span of 
the Macomb’s Dam bridge over the Harlem River: W.H, 
Morton, $18,497; L.G. Preusch, $18,500; Robert A, Sim- 
mons, $17,875; the King Bridge & Iron Mfg. Co., of Clevee 
land, O., $9,700. 

Poughkeepsie, N, Y.—Mr. CALDWELL, CU, E., of New- 
burg, has reported to the Board of Supervisors on the 
condition of the Drake drawbridge. He said the center 
pier is spreading because the masonry was not properly 
laid. Theouter portion of the stone on which the track 
is laid is spreading and the joints open year after year. 
He recommended taking down a layer or two of stone 
and rebuilding it and repairing the track. He thought 
the work would cost from $1,000 to $1,500. It might be 
hecessary to procure a great many new stone. The 
bridge was built partially on old crib work and partially 
on new piles. The spread is pos ibly caused by freezing 
weather. 

Hoosick Falls, N. ¥.—A bridge is to be built across 
the Hoosick River near the dam of the Electric Light & 
Water Power Co, 


Knoaville, Tenn.—Two bridges are to be built, one 
sacross W. 5th Ave. and another on McGhee St. For par 
ticulars address the mayor. 


Benton, Ala,—The Western Ry. of Alabama has 
awarded contracts to the Atlanta Bridge Co., of Atlanta, 
Ga., for two iron bridges, 

Birmingham, Ala,—Pians for a new bridge across 
2ist St, are being prepared by City Engineer CARTER. 

Toledo, O.—The contract for a new iron bridge over 
the Auglaize River has been awarded the Smith Bridge 
Co., of Toledo, O., at $4,340. 

Terre Haute, Ind,—The County Commissioners have 
decided to repair the trestle work on the public high- 
way between this city and Macksville, so that it will last 
till spring, aud then general repairs will be made. 

Detroit, Mich.—The Board of Engineers appointed by 
the Secretary of War has reported that it is feasible to 
build a bridge over the Detroit River, and that a high 
bridge, as proposed by Mr, LUINDENTHAL, 140 ft, above low 
water, is the least objectionable and most conservative to 
hipping interests and there fore best plan 


Pine Bluff, Ark.—Pians and specifications have been 
completed at Little Rock for a railway bridge to be 
built across the Arkansas River at Cummins, about mid- 
way between Pine Biuff and Arkansas City. It is re- 
ported that this bridge is to be built by the Kansas City. 
Arkansas & New Orleans Ky. Co., a corporation whose 
papers were recently filed in the office of the Secretary 
of State, and which now has a force of engineers in the 
field. The bridge is to be 1,200 ft. in length, of four spans 
and a drawispan of 0 ft. 

Sioux City, Ia.—The franchise for a wagon bridge 
across the Missouri, granted to the city of Sioux City by 
Act of Congress last February, was only recently accepted 
by the council. By resolution, the City Clerk was directed 
to notify the Secretary of War that the terms of the fran - 
chise were accepted on the part of the city. ——The Sioux 
City Pontoon Bridge Co. will build a winter bridge across 
the river, JOHN MOAN is President. 

La Camas, Ore.—Noan N, Tyner, H. H. Nortarur, 
F. K. ARNoLp and W. B. GILBERT, have incorporated 
the Oregon & Washington Bridge Co., for the purpose of 
constructing a bridge across the Columbia River from ha 
Camas to a point on the westerly shore of the Sandy 
River. Capital stock, $300.000. 

Seattle, Wash,—The contract for a pile bridge across 
Squak Creek has been awarded to Clinton West for $564, 

St, John’s, N. B.—Collins & Appleby have completed 
five bridges on the St. Martins & Upham Ry. The first four 
are Howe truss bridges. The same firm have com- 
menced another bridge at Minnette Gulley, which will 
not be completed until spring. 


Pier.— Work is progressing on the new pier at Salina 
near Syracuse,N. Y, Mr. JAMES CONSTABLE is the engt- 
neer and architect, 


Canals.—Fort Seldon, N. M,--Contracts for the con 
struction of the Fort Seldon Canal have been signed and 
$25,000 of the required amount deposited, The work 
will be done by the Rosenfeld Construction Co., of 
Denver. H.C. Woow, formerly an engineer on the 
Panama Canal, will have immediate supervision of the 
work, This cana! startsat a point about a mile above 
Fort Seldon, and will end near the Texas State line. The 
entire canal is to be completed by May 1,18, The 
Directors of the company are, HArvEY Happen, F. W, 
Smita, 8S. B. NEwsoms, Jerome Smite and W. H. H. 
LLEWELLYN. 

Matanzas, Fla.—Mr. Srencer, Chief Engineer of the 
Kast Coast Canal, has been over the route. He reports 
everything in readiness for work and thinks that the 
contractors will be able to finish in two years, that bein, 
the limit given them by the company. 


ELECTRICAL. 


Blectric Lighting. — Northfield, Vt.—Ata meeting 
on Dec, 11 the village voted to contract for 1%arc elec- 
tric lights of 1,200 c. p., ata cost not to «xceed $60 per 
light for one year, and the following committee was ap- 
pointed: EB. Huntry, F. PuuMvey, and I, N. Jenks. The 
committe has had considerable correspondence with 
variouselectrical companies, and has decided that the 
Walling water-power, which is about one mile from 
where the first are light would be placed, is the best in 
this section for such a plant, 

Wakefield, R. I.—The State Gas Commissioners have 
granted the Citizens’ Gas Light Co., of Wakefield, per- 
mission to extend their franchise to enable them to fur- 
nish electric light in Wakefield and viciaity. The Board 
of Selectmen will be appealed to for permission te erect 
poles in the public streets for this purpose ; several othe, 
companies are asking for the same privilege. 

North Smithfield, R. I.—The city has voted to con- 
tract with the Woonsocket Electric Machine & Power Co. 
for the erection and maintenance of not less than 15 
nor more than 17 electric arc lights of 2,000 c. p., accord- 
ing to terms and conditions contained in a proposition to 
the Town Council by said company, dated Oct, 31, 1889. 
The cost of these lights was stated by Mr. LINcoLN, maa- 
ager of the company, to be $2,735.50 for 15 lights, 366 day 
in the year, lights to be lighted all night, and $182.50 for 
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each additiona: light, It was then moved that $3,000 be 
appropriated to maintain these lights. 

Newport, R, I,—Toe #dison Electric Light Co, has 
purchase the loca! plant of the Thomson-Houston Cv, 

Buffalo, N. Y,—The city wants the electric light com- 
panies to reduce their rates, The following resolution 
has been introduced: That it is the intention of the city 
to establish an electric-lighting plant sufficient to light 
the public streets and alleys,and the City Engineer is 
hereby directed to prepare plans and specifications and 
advertise fof proposals for erecting such plant. 

Idlewood, Pa,— The Chartiers Valley Electric Light 
Co. has been incorporated. President, W. A, ZAHN; 
Secretary, Gro. GLASS; Treasurer, J. J. McCorRMICK, 
The company intends tosupply the rest of the [dlewood, 
Crafton, Ingram and vicinity with electric hght. No 
time will be lost in securing a plant and getting the 
lights turned on. 

Reading, Pa.—At a recent meeting of councils, the 
contract for lighting the city was awarded to the Read- 
ing Electric Light & Power Co., for $120 per light for arc 
lights, and at $22 for incandescent lamps. The same 
company was given the contract for lighting the city hall 
at $504, . 

Liberty, Va,—Mr. R, KENNA CAMPBELL has organ- 
ized the Bedford Electric Co.; capital stock, $30,000 
The stock has all been subscribed, Mr, CAMPBELL has 
secured an exclusive franchise for 2% years to supply 
light, power, and traction. The street lights will be on 
the Schuyler are system. Incandescent lights will also 
be furnished, 

London, O,—The council has passed another electric- 
light ordinance, repealing the one granting JOHN C, 
WINCHESTER the right of putting in a plant of 6 lights 
at $53 per lamp per year, und contracting with Mr. WIN 
CHESTER to put in 40 are lights and maintain the same for 
ten years at $80 per lamp per year. 

Cincinnati, O.—The following proposals for electric 
lighting have been received by E, Henperson, City 
Olerk : the Electric Light Co., 2,000 c, p. lights at $6.15 8-10 
per month or $73.80% per anaum Cincinnati Electric 
Light & Power Co., $63.25 per light per annum. Brush 
Electric Light Co., $59.98 per light per annum, 

Mitchell, Dak,—The Northwestern Electric Light Co., 
of St, Paul, Minn., is putting in a plant. 

Chamberlain, Dak.—An electric light plant is to be 
put in, For particulars address Mr, Lona, Corporation 
Counsel 

Paso Robles, Cal.—The Central Milling Co. has de- 
cided to put in an electric light plant, erecting masts 
throughout the city, on which will be placed arc lights, 
while stores and private dwellings are to have incande- 
scent lights. 


SEWERACE AND MUNICIPAL. 


Street Work.—Littleton, N. H.—Street paving is 
projected. 8. A. Howard, of New Hampton, is bidding 
on concrete pavement. Macadam is most favorably con- 
sidered. 

Chicopee, Mass,—\t is suggested that as the sewers 
are now completed, some steps should be taken toward 
paving the principal streets, 

Troy, N. ¥,—The Paving Committee and City Engineer 
BAERMANN have been discussing the material to be used 
for pavements, The committee will visit several cities 
to investigate the methods adopted and the results 
obtained, 

Cleveland, O.—The Board of [Improvements and the 
City Engineer had a meeting recently to discuss the ad- 
visability of paving all the streets in the heart of the 
city, It was decided that 67 streets and alleys should be 
paved. If the measure is adopted, it will require about 
10 years to do the work, and the cost will be more than 
$1,000,000. 

Wichita, Kan,.—Mr, H. H. JACKMAN, City Engineer, 
will open proposals Dec. 30, for paving with Trinidad or 
other asphalt, vitrified brick, stone, cedar block and 
bois a’ are block: also for grading and for stone and 
cement curbing. 

San José, Cal,—The contract for 100,000 basalt paving 
blocks has been let to H. 8. Manuel, of Sonoma. 


Sewage Disposal.—The American Sewage Disposal Co., 
of Milwaukee, Wis., has been incorporated by O, E 
Meyer, CHAS. H, Week, and Geo. West. Capital stock, 
$500,000. 

Gas Lighting.—The New York & New Jersey Globe 
Gas Light Co. has received the contract for lighting the 
streets of North Plainfield, N, J, The lamps will cost $17 
each per year, 

Water-Power.—At Austin, Tex., the city proposes 
to dam the Colorado to obtain water-power for manu- 
facturing purposes, electric light, etec.—At Winnipeg, 
Man., the time for receiving bids for the water-power 
work has been indefieitely postponed, but proposals will 
probably be advertised for shortly. 


Sewers.—Newark, N. J.—Several sewers are to be 
built, For particulars address Mr. ERNEST ADAM, City 
Surveyor. 

Pittsburg, Pa.—Ordinances have been passed author- 
izing the construction of sewers in certain streets and 
alleys, 


Fort Payne, Ala,—Pians for the sewerage system are 
being prepared by J. D, HunTER, of Anniston. 

Lawrence, Kan,—The City Council has adopted the 
Marvin-Rosewater scheme for sewerage, The cost of the 
system will be about $200,000. 

Denver, Col.-The City Engineer is preparing pianos 
for the main storm sewer, the cost of which will be 
about $200,000 to $300,000. 

Palestine, Tex,—The Sewer Committee has recom- 
mended the issuing of bonds for $47,000. For particulars 
address the mayor. 


Guatemala, Cent. Am.—A project is on foot for the 
construction of a sewerage system involving an expendi- 
ture of $1,000,000, 


WATER-WORKS. 
NEW ENCLAND. 


East Hampton, Mass,—The Mt. Tom Reservoir Com 
mittee has decided not to finish cementing the reservoi 
until spring. About $1,000 more than the $15,000 appr« 
priated will be needed, and a town-meeting will be calle 
to act on the matter. 

New Bedford, Mass.—The McNeal Pipe & Foundr 
Co., of Burlington, N. J., has been awarded a $9,701 
contract for cast-iron pipe. 

Martha's Vineyard, Mass,—At a recent town meet- 
ing it was voted to accept the proposition of Wheeler & 
Parks, of Boston, to build works. The supply will be 
from Beach Grove Springs. ; 

MIDDLE. 

Peekskill, N. ¥Y.—The Commissioners appointed to 
assess damages for lands taken fora reservoir at Ama- 
walk have condemned 156 acres at a ‘valuation $154 per 
ucre,. 

Rochester, N, ¥.—The Committee on New Supply bas 
written an open letter to J. NELSON TuBss, Chief Engi- 
neer, in which they concur with the opinion of “ the ex- 
perts,” and recommend a_ 15,000,40:-gail. low grade 
gravity conduit from Hemlock ami Canadice lake. 

Jersey City, N.J.—A new water supply is still under 
consideration. Of two late propositions, from the Le- 
high Valley R. R, Co, and the Montclair Water Co., that 
of the latter seems to be favored by the Street and 
Water Board, The former offers water at $42, the latter 
at $40 per 1,000,000 galis. 

Reading, Pa.—Ata recent meeting of the Water 
Board a committee of citizens from the suburb of Rick- 
town renewed their complaint about the inadequacy of 
their water snpply. The board promised to remedy the 
difficulty as soon as possible. 


SOUTHERN. 

Roanoke, Va.—A considerable amount of new pipe is 
to be laid, Howarp MurpRy, of Philadelphia, Pa,, is the 
Engineer, 

Weston, W. Va.—Estimates are wanted for construv- 
ting works, Address W. J, K1Tson. 

Birmingham, Ala.—The Birmingham-Ensley Land & 
Improvement Co. will issue $30,000 of bonds to enlarge 
and improve its works, 

Johnson City, Tenn —It is reported that the contract 
to supply the city with water has been let to R. A. JOHN- 
son, of 45 Broadway, New York. 

Waycross, Ga.—The city has voted to issue $30,000 in 
bonds for water-works, 

NORTH CENTRAL. 

Fostoria, O0.—The city has sold $100,000 of bonds to 
Lamprecht Bros,, of Cleveland, O. Contracts for con- 
structing works will be let on Jan. 6, 1890. 


NORTHWESTERN. 


St. Charles, Minn.—New wells are being sunk, and 
the old ones deepened, to increase the city’s supply. 

Minneapolis, Minn.—The contract for furnishing 
the cast-iron water pipe for 1890 bas been awarded to the 
Addyston Steel & Pipe Co,, of Cincinnati, 

Woonsocket, So. Dak.—Gray Bros., of Milwaukee, 
Wis., bave been awarded the contract to complete the 
artesian well. Pipe laying will be commenced svon, 

Onawa, Ta,—The question of building works is being 
discussed. Address the Town Clerk. 

Cheyenne, Wyo,—A water pipe line is being con- 
structed from Elk Mountain tothe new Union Pacific 
coal towns, Haund and Dana. 


SOUTHWESTERN. 

Denver, Col.—Water Commissioner THOMAS has sub- 
mitted a plan for a new system for supplying North Den- 
ver with water. He proposes to abandon the present sys- 
tem! and bring the water over the city line in pipes. In 
this way all the water leaving the main ditch would ar- 
rive at the north end and could be distributed on both 
falling slopes throughout the entire district beyond the 
Platte. 

El Paso, Tex.—A popular vote will be taken on Jan. 7, 
to decide the question of issuing $75,000 of bonds. 

PACIFIC. 

La Grande, Ore.—The city is now ready to negotiate 
with engineers and contractors for furnishing a water 
supply. Bonds for $20,000, running 20 years, and bear- 
ing 6 per cent. interest have been sold to the German 
Savings & Loan Society, of San Francisco, Cal, Water 
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will propably be pumped from tho La Grande River 1. 
a reservoir. 

Green River, Wyo.—A new company has been organ 
ized, and is constructing another system of works. Wate: 
is pumped from the river. The Union Pacific Railroad 
also has a system in operation. 

Rock Springs, Wyo.—A much larger plant is to be 
established. The present supply is furnished by the tn 
ion Pacific Railroad. Water is brought from Green 
River through a pipe 15 miles long. 

The Water Committee of the Board of Health, Dr. 
GEORGE C, PARDEE, Chairman, has declared the water 
now being furnished as unwholesome, unsanitary, ani 
injurious to health. and passed a resolution requesting 
the Board of Health to take steps to compel the com- 
pany to properly purify it. 

Port Townsend, Wash,—The foliowing is from RK. E. 
ANDREWS, Chief Engineer, Mount Olympus Water Co. 


Surveys are being made by the above company for a 
gravity supply from Quilcene Creek, about 18 miles 
distant. e creek bas an average daily flow of from 
18,000,100 to 24,000,000 galls, The plan includes a 10,000,000. 
gall. reservoir, back of the city, 175 ft. above highest 
residence portion of the city, and 300 ft. above high- 
water mark. The supply will be sufficient to furnish 
water-power for manufactories. Bonds will soon be 
floated and proposals invited, the latter through ENG1- 
NEERING NEWS. 


CANADA. 


Winnipeg, Manitoba.—City Engineer RuTrtran in- 
forms us that the time for receiving bids on the wate: 
power works has been indefinitely postponed. 

Broadview, Man,—The Canadian Pacific RK. R. has at 
last found water for railway purposes, by sinking a well, 
in a morass, It is said that $30,000 has been spent upon 
other sources with unsatisfactory results. An effort is 
being made to have a domestic hydrant placed on the 
pipe-line, 

FOREICN. 


Guatemala, Central America,—The system of works 
established many years ago by the Padres is now inade- 
quate for the increased demand, and $1,000 000 has been 
appropriated for improving and enlarging it, 


ARTESIAN WELLS. 
Seattle, Wash.—The Washington Well Co, has been 
formed to sink wells by machinery, 


Vernan, Tex,—Bids will be received until Jan, 15, 18%), 

by F. K. RICHARDSON, for sinking a well. 
IRRICATION. 

California,— The storage reservoir on the Gallatin 
Ranch, Lassen County, has been finished, The dam is 
202 ft. long on top, 20 ft. high, and 75 ft wide at the base. 
The reservoir has a capacity of 330,000,000 galls. 

Lamar, Col.—It is reported that the Arkansas Valley 
Canal Co., whose irrigation district lies near this city, is 
preparing to construct two addit‘onal reservoirs. One 
has already been completed having an area of 300 acres. 

Cheyenne, Wyo.—A report has been presented to the 
Governor by Territorial Engineer ELwoop MEAD, on 
the subject of irrigation for the entire Territory. 

Washington, D. C.—A bill has been introduced by 
Senator REAGAN, for the incorporation of the Jorando & 
El Paso Reservoir & Canal Co. The objects of the com- 
pany are to build and operate storage reservoirs in New 
Mexico and Texas for irrigating purposes, The bill 
appropriates $25,000 to be paid out of the national 
treasury to defray the expenses of the survey for the 
reservoirs, and directs that Maj, PowE.t of the Geolo- 
gical Survey be placed in charge of the work 

Denver, Col.—The Howard-Butler Improvement & 
Irrigation Co., of Weld County, has filed articles of in- 
corporation with a capital stock of $5,000. The officers 
of the company are, ALBERT HOwARD, D. BuTLER and 
Louts Kunns, An amended certificate of incorporation 
of the Magate Ditch Co., of Conejos County, has been 
filed with the Secretary of State. D. E. Newcomp is 
president. The capital stock is $10,000. 

Sante Fé, N. M.—The Mesilla Valley Irrigation Com- 
pany has awarded a contract to the Rosenfeld Con- 
struction Co., of Denver, for the completion of a part of 
their irrigation system, The main canal is to be taken 
out of the Rio Grande River at Point of Rocks, above 
Fort Seldon The cana! will be 30 ft. wide on the bottom 
and 35 miles lopg. It enters the head of the Mesilla val- 
ley about six miles above the village of Dona Ana, and 
extends southeast to the Texas line, 20 miles above of El 
Paso. Several storage reservoirs are also to be built in con- 
nection with the canal. The incorporators are; HARVEY 
HApDDEN, of London, England, J. C. Smrrn, of W chita, 
Kan.; W. H. H. LLEwettyy, 8S. B. Newcoms, F. W. 
Sarva, of Las Cruces, 

New Mewxico,— The Mesilla Valley Irrigation Co, has 
Jet a contract for the construction of a canal in that 
vaHey, which it is expected wi!l supply water enough to 
irrigate 100,000 acres of land. 


ANNUAL REPORTS. 


Province of Quebec.—Montreal; B, D. MCCONNELL, 
Superintendent. The average cost of pumping for the 
past 14 years, 1875 to 1888, inefusive, per million gallons 
raised 1 ft, high, has been by water- power, $0,0124; by 
steam, $0.136. In 1888 about three-fourths of the pump- 
ing was done by water-power. 
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ees BALDWIN LOCOMOTIVE. WORKS, Trigle Expansion 
EXHAUST PIPE 


PHILADELPHIA, PA. 
BURNHAM, PARRY, WILLIAMS & CO., Props. | 

Invented by John Y. Smith 
originator of the Smith Va- 


MANUFACTURERS OF 
euum Brake. Back pressure 


LOCOMOTIVE ENGINES, 
reduced to a minimum; ejec 


Adapted to every variety of service, and bailt accurately 


to standard gauges and templates. Like parts of diff- tion of sparks prevented ;soft 
erent engines of same class pertectly interchangeable. continuous and steady blast 
almost noiseless exhaust. 





PASSENCER AND GOODS LOCOMOTIVES. Address for full informatic t 


Mine eee Narrow Gauge Locomotives, SMITH EXHAUST PIPE co., 


Sees Came, Ge. DOYLESTOWN, PA 

Illustrated Catalogues furnished on Application of H , ; yp 
ENRY LEAR Joun Y, SMITH, 

Customers. All work thoroughly guaranteed. | See’y ana Treas. General Maus = 








SPECIAL NOTICE : 


We have just issued a Catalogue and Price List of 
Mining Tunneling and Quarrying Machinery, ‘This cata- 
logue will be mailed free to contractors, engineers and 
to any one engaged or interested in rock excavation, 
or compressed air. To other persons it will be sent on re- 
ceipt of 5o cents in postage stamps. 


Ingersoll-Sergeant Rock Drill Co., 


10 PARK PLACE, NEW YORK. 








OF 200 PAGES. 
THE ONLY SAFE A Treatise and Handbook on 


HIGH EXPLOSIVE. | Rock Drilling and Air Compressing 


MAILED FREE, 


Cheapest, Best and Strongest. Should be in the hands of every engineer and contractor.—Eng and Minmg Journa, 
Composed of two ingredients shipped and meet separate Supplies a long felt want,—Manufacturers Record, 
until required for use at the work. This is a thoroughly good publication.— Engineering News. 


t thi bject.— 2 d Building R 
240,000 ths, uso in Flood Rock, ellGate,N.Y, | smutty aria aitamans TN ont Ha 
Jom p ete or Cotiery ngmeer 
~«* ‘Se. Pres 
We Accidents by its use in any Tunnel. Dn ee eS crak eoualaihy valedihe~Bne: and By. esord, 


ases In reality a band book.—Am, Manufacturer. 
Fuzes Cape and Beste jo, Headache, No Nausea. This catalogue is one of unusual interest and value.—Kailroad Gazette, 





RENDROCK POWDER CO., 23 Park Place, New York. Rand Drill Co., 23 Park wees N. Y.' 


~ Springtield Foundry Company, 


103 Liberty St, SPRINGFIELD, MASS 1 
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Will lift the heaviest weigh! 
with less friction, consumption 01 
water, and bending and wear 0% 
Send for Circular. cables than anv. other elevator, 
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FOR STEEP INCLINES. 


Approved by eminent railroad Engineers of Europe and 
America. 
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IN USE AT 
Harz Mountains, Germany; Himalaya Mountains, India; Puerto Cabello, 
Venezuela, S, A.; Ivan Mountains, Bosnia; Visp-Zermatt, and City of Lugano 
Switzerland; Mt, Generoso, Italy, and other places. 
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For full Particulars Address: ; 
W. HILDENBRAND, C. E., No. 1 Broadway, New York. hi 


Send ror Illustrated Pamphlet. 


THE UNITED STATES ROLLING STOCK COMPANY. 


We ae Entel Sete hen 
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| Gen’! Offices: 35 Wall St., N. Y. Works: Hegewisch, III.; Anniston, Ala. Repair Shops: Urbana, 0. : 
i Offers for lease to Railroad, Freight Lines, Mining Companies and otbers. |}. 
i Locomotive Engines. Box, Stock, Gondola and Flat Cars. ) 
hi 


And is prepared to build for lease or contractfor cash or on the Car Trust System, 
such rolling stock as may be’ required. 
A. HEGHVWISCH, President, 


THE SAFETY CAR HEATING AND LIGHTING COMPANY 
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7 THE HEATING SYSTEM, THE LIGHTING SYSTEM, 
a Utilizes any hot water heater without disturbing water supply. Is the Celebrated Pintsch Compressed Oil Gas method. 
i Safe, Reliable and Uniform Heat. In use on over 27,000 cars in Europe and America. 
i Leaivng the heater always ready for emergencies, The best, cheapest and only safe light for railroad 
H Economical and Sreion ie an me purposes In Brilliancy Unsurpassed._ 
te s OA. WAY, z=. 
Bi A. W.SOPER, President. ROBT. ANDREWS, Vice-Prest. 3. F< BI ae Secretary. W. R. THOMAS, Treasurer. R. M. DIXON, Mech. Engineer, 
| bikkctors: Robt. An fen ws. Sidney Dillon. A, W.Soper. ¥. ©. Ant ings. Spencer Trask. J.G. MeCullough. Thomes — Wm. Barbour. Wm.P.Shinn. J.J.Slocum. Ed.Lauterbach 
; | 8. M. Dow Sibley, Radcink Reker James 
; 
: ie = 106,108,110 ana 112 Taylor St., 
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PATENT RAILROAD SWITCHES. 
USED BY ALL LEADING STEEL AND IRON FORGINGS. 


! RAILROAD CORPORATIONS : 
OY erica Citdtcomosves  (Donamental Iron Work, Fire Escapes, 


BOLTS AND STRUCTURAL IRON, 


IRON ROOFS, 


Wl wl BUILDINGS and BRIDGES. 
STEEL SCRAPERS AND PLOWS 


.¢ of Great Strength and Durability .g, Built expressly for Contractors. §.. 











SOLID STEEL TRAY WHEELBARROW S. 


MANUFACTURED D ONLY BY 


AMERICAN STEEL SCRAPER CO., Sidney, Ohio, U. S. A. 
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SELLING DEPAATOENT IN Dear UNITED STATES. 
COMPOUND. ,ZOnpeNsING OF A Sy at TS Boston” Westinghouse, 
16 Sizes, 6 to 500 HP. Mot yet equaled by any form of Engine for ery resunen, taeicr ne 


HIGH FUEL DUTY AND SIMPLICITY. & Co. 


























STANDARD... Soa | BHILADELPHIA, GE Chestnut St, ACR. Stucki6, Jr. & Co. 
STANDARD. © 5 to 250 H. P. DENVER,’ _ 1580 Seventeonth Street, Om 
‘ 3,000 in use in all parts of the cekaan wees. : PINE ewe ak: =, F. C. oe 
JUNIOR, 6 Sizes in Stock, 5 to 50 H. P. SALT LAKE citY,, 208. Main St. } Utah & Mon 


Tre, MO Granite ; 
AN AUTOMATIC ENONTE CHEAPER TRAM A SLIDE VALVE. it W sonnet - SAN FRANCISCO, 33,98 N. Prox ae Posted Loy tak. Oe 
pit Eonar coo totes BEIT LASTEST ETAT AH mpkins C. 
careers masseter. 1 SMALL seas eo 

DALLA e ns ao, & 1. Co 
— var PITTSBURGH. PA.U.S.A. CHATTANOOGA, TENN. B. James & Vo? 


WM.SELLERS & CO. Incorporated| PEERLESS COLORS FOR MORTAR. 





Engineers and Machinists, CK, BROWN, BUFF, RED 
PROVED MACHINE TOOLS, STEAM HAMMERS. PUNCHING BRIGHTEST ND MOST DURABLE COLORS MANUFACTURED, 
AND SHEARING MACHINES, STEAM AND HYDRAULIC RIVETERS. MANUFACTURED ONLY BY 


P SAMUOAITL HH. FRENOEZ ch CO., 
High Speed Power Traveling Cranes, Hand & Power Swing Cranes, Car Cranes, [Paine Manufacturers, Importers, Dealers and Manufacturors of Painters’ and Bultéer. 


Send for Circulars and Catalogues. 
Improved Turntables for Locomotives, Cars and Pivot Bridge York Avenue, Fourth and Callowhill Streets, Philadelphia, Pa. 
Centres. Shafting, Pullies, Hangers, etc., for 


Transmitting Power. 
INJECTORS ADAPTED TO EVERY CONDITION OF BOILER SERVICE. 


PHILADELPHIA, PA. 


a a en 
4. ¥. MOFFETT. A. C, HODGKINS, C, B. 4, ¥. CLARKE, C. EB. C. T, MOFFETT. 1 Z 


MOFFETT, HODGKINS & CLARKE, 
| ENGINEERS AND CON TRACTORS. 


SYRACUSE. N.Y: 

















won Construction of Water-Works, Gas Works, Electric a See. . 
d Sewerage in Cities and Towns. Also, gene ral Railroad Enginee 
and Coustruction. | Pians, Specifications and Estimates Cae 


| New York Office, 34} Pine Street. 


— 


Chneage Office, 720 Opera House Block | | 


rrr {ieee deste ait \ ee = 

INGOTS, Satna a PP < e Nik 

Lite an tl _ bait ila ail ‘wm Ghee a es on vA r Hh 
ibeirbi | SNA i 

cane i |: a a ee me 





Electric Indicating and Recording Pressure Gauges. 
Showing at any distance the Steam or Hydraulic Pressure. 
Electric Indicating and Recording Water & Tide Gauges 
| Showing at any distance the height of water in Stand-pipes, Reservoirs, &c 
Electric Indicating and Recording Thermometers, | 


Dial Thermometers in all sizes for all uses. 
Especially adapted for Boilers, Ovens, Steam and 
\ Hot Water Pipes. 


| PHABODY, MASS. 
New York Office, Rooms 413, 415, 417 Telephone Bldg., 18 Cortlandt St 





No. 8 





Largest Manufacturers in the United States of 


DRAG AND WHEEL ROAD SCRAPERS, 


Contractors’ Plows, 3 Sizes. 
Trucks, Baggage Barrows, Etc. 


/ K& J.” Presse 
j bowl eel Reraper. : 


Ca t 
ruil iseuol eet. dihipes 
No. Capacity eve 
full 17 cubic feet. r ” 


Furnished with END 
GATES when ordered. 
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TEE BPPINGER fe RUSSEL. 


* Creosoting Works. » 


First St. and Newton Creek, Long/sland City. *New York Office, 160 Water St. 


Timber Creosoted by our imveves process. Creosoted Piles and Railroad Ties 
furnished, GEO. 8. VALENTINE, Manager. 


Introduced in 1838, and up to 1886 Dead Ol! of Goal Tar is the only known product that will 
preserve timber for all purposes. Approved by the “Committee on the Preservation of Timber” of the 
American Society of Civil Engineers. We use only the best Dead Oli of Coal Tar which has 

BS @ stood the tests since 1838, and is to-day the only known product that has successfully withstood the rav- 
ages of marine and other insects prevented decay and added strength to timber. 


== GREOSOTING WORKS 


OF THE 
CAROLINA OIL AND CREOSOTE CO., Wilmington, N. C. 


Piling, 7 aph Poles, Fence Posts; Wharf, dae and Trestle Timbers, Railroad Ties 
round Conduits, Dry Docks, Breakwaters, Jetties, Paving Blocks, 
and Creosoted Lumber of every description. 

This Company manufactures at its own works the refined Creosote Oil employed in treating piles, etc., for protection from de- 
struction by the teredo and other marine insects, and for the preservation of timber for all purposes. 

The location, in the great pine region of the South where timber is abundant and of the best description for creosoting, on tide 
water, with’direct rail and water communication with all points, together with its extensive plant equipped with four large 
creosoting cylinders, enable this Company to execute large orders at low rates with facility ana despatch. 

Correspondence solicited, and inspection both of the manufacture of the oil and treatment of the timber, during execution of 


orders invited. 
Late the Geo. Place Machinery Co, No. 45 Lopez Cotil SuabALaa aha MEXICO 


Hon. WaRNER MILuER, President. 
H, A, THOMAS, 


General Superintendent, 


F. C. Prinpie, C. E., Engr. & Supt. 
FRANKLIN 8. CLARK aa e 
M. Ph. D. Chemist. 


Established 1855. él C. H. M. BLAKE, 2 
CEORCE PLACE, Civil and Hydraulic Engineer, 


Contractors’ and R.A. Supplies. i omnoeabuae 


Keiy's Patent, |Corliss Engines and Boilers. | * oy = Saveur, tin 


Worcester, Mass., 
= Div. “ Main ine. Mex. Cent. Ry. 
Track “ Onuad ra Div. Mex. Cent. Ry. 
MEXIOAN REFEREN Ok. 


D. Macx Gen. 8 d Supt. of Con- 
struction Mex Uont. = a 


Special attention paid to the introduction of Amer’ - 
can machinery. Investigetions and reperts made for 
Copitatists contennplationg investments in mines. etc., 

titles to property examined. 


H. H. FILLEY, M. Am. Soc, C. E. 
CIvVvViriBNGINEER, 


Railway location, Foundations, Bridges. 
Security Building, KANSAS OLTY. MO. 


| Iron and Wood-Working Machinery of every 
| Description. Plans and Specifications fur 
nished. 

12@ BROADWAY. NEW YORK. 


Berrick 


Foot Biecks. 


J. LELAND FITZGERALD, 
Guy and | 


M. Am. Soc. ©. E. 
SCHENECTADY, N. Y. 
Surveys, Plans and Estimates for Sewers 
and Water Works for Towns and Villages, 
and Construction Superintended. Attention 
paid to Domestic Engineering. 


Stretchers. 


John Clafty, 


Manufactarer and 
Dealer. 


JOHN M. GOODELL, 


108 East 23p SrREET, New YorRK. 


48 DEY STREET. NEW YORK 


Computations of all kinds made or exam- 


Refererce is made the fi 
those who have used our timber since 


ween arena 
conta 


of Docks, New York: storage Bay R. R., Florida. 
serson, C. E. 


init ai ‘& Reading ek, 
Rt 
or 


Tel Co., 
For Dry Docks.—J. & J. Yors‘on, Pictou, \. 8. 


naies 0 few of 


to 
—Gen. Wariand, 0. 8 A, 8. Ay Gen. Gilles Sple 
EO feel, ame © 
herfs.__ ven 7 
ut EK. &. R., Chari - 


h Valley K 
Philadel in ia, 


Ni Y.& Sveckiya Bridge, New York 
looks st Pe — 24 ti. 
o— erson, Hay 
rs.—A. B. Hill, C New Hempshire. 
' nderground Conduits nn Y's: y. 
ooklyn 


Brooklyn Navy Yard; 
Gran 


es 


The Hancock Inspirator Company, 


BRASS FOUNDERS AND FINISHERS. 


First-class Brass, Bronze and Gun-Met, 
Castings of all descriptions, 
Estimates given forall kinds of Brass Wor, 


BOSTON, MASS. 


ConGRESS ST. BOSTON. 
ESTABLISHED 194. 


A SCHRADER & SON, 


Manufacturers of 
Submarine Armor 


Diving 


82 Rose St., New York. 
improved Bolt Heimer 


JOHN W. HILL, 
M. Am.8o0.0.K. 


Consulting & Constructing Engr. 


For Water- Works, Sewerage, &c. 


ined. Translations of French and German 
technical papers, 


WM. J. McALPINE, 
Hon.Mem. Am.Boc. O. E. and M. I. 0. E. ete. 


i 412 GLENN BUILDING, CINCINNATL O-/C gnsulting Engineer, 


Hydraulic works and general engineering. 
NEW BRIGHTON, STATEN ISLAND, N. Y. 


CHAS. E. MOORE. 
. Am. Soc. GO. E. 


Donel Civil Engineer. 


Railroad, Bridges, and General Engineer- 
ing. 


H. M. CHANCE, 
Mining Engineer and Geologist. 


Rooms 418 & 420 Drexe! Building, Philadelphia 
SPECIALTIES:—Reports on Coal, Iron, and 
Mineral properties, and on the Resources of 
Ra lway Routes, 


Will elevate and place 
earth in > Fd nes at a cost not exceedi 
per cubic yard, Hundreds now in use. 


Sanra Ouara, Cat: Carpenter St. and Carroll Ave., 


Appointments by mail or wire for any 
WILLIAM L. SAUNDERS points on the Pacific slope. 
Mem. Am. Soc. C. E. 

Methods of Rock Excavation in Mining. 
Tunneling, Qaari ying, Submarine Blasting 

Estimates of cost and the allotment of 
Contracts. 

Secretary and Engineer INGERSOLL*SER- 
akant Rock Driut Co. 10 Park Place, N. Y. 


tae ou ee 


MILES TIERNEY, 
-CONTRACTOR,— 


271 W. 73 St.. New York, 


Water Works & Sewerage a Specialty. 


AUGUSTUS LOCKE, 


Civil Se aceda wie 
NORTH ADAMS, MASS. 


Railroad an? Tunnel work and Drainage Examinations 
and Reports. 


- Setianeh = 
UR a: aie 


GINE C 
ar ret ty. 


DONATO CUOZZO, Contractor. |““" BBIMGE BUMMER ees” MAS 


Italian Laborers supplied in any part of 
the United States, and work Superintended. 
P. O. Box 420, STAPLETON, 8. L. 


NEW ERA 


IRRIGATION wtEYLERA. 


in embankment 1908 Pe Catic Eee of 


Mista tor for circulars. 
F. Cc. AUSTIN MFC. co., 7 
CHICACO, GLL. 


THE CONTRACTOR'S PLANT MFG. COMPANY, 


Weare the largest or. 
turers of 


Artesian . Well. Machine 


In the world, 


MANUFACTURERS OF HORSE POWER HOMTING MACHINES 


QUARRYMEN, MINERAL and co4l 


MASONS and BUILDERS 
DERRICKS AND DERRICK IRONS. 


A Full Line of Contractors’ Supplies. Illusirated Catalogues free upon application, 
125 ERIE STREET, BUFFALA, N. Y. 


U.S A. 
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FACTORIES: 


82, 84, 86, 88 & 90 Lenox Stree, et 









Owning and controlling all 


He VERTICAL PISTON SLOW 
=F MOVING METERS. 







TREASURER’S OFFICE: 


71° Equitable Building, 
Boston, Mass. 





























, The following comparative tests ot an American Frost Meter and a_ well known, and largely sold, Rotary Meter were 

















\. lately made to satisfy a consumer, who claimed that the Rotary Meter indicated much more water than he used. All tests 
- and readings were made in the presence of the customer and another disinterested person, 
M, FIRST TEST. 
or i A “Bench Test’ to show comparative accuracy. i 
i Full Stream; 85 Ibs. Pressure. | 
~ & .Vame . Cu. Ft. /ndicated. Lbs. of Water. Error. ” 
k. WO TINE, 2) ia We ncn ocd Len kee Saw siehbs caviegdcccedece IDs dpi 6 RETR 2 6 COB ia seine vss ctnenns None f 
Pe fe ON FOE TTTE oe NOt aad edn ndce 8-0 45 OME. civnencvnuenoes None. 14 
i 
SECOND TEST. 
To show relative reliability in Actwal Service. Both meters were introduced in the same supply pipe, both meters were { 
read the same times for a week and all water that passed through one passed through the other, with the following results : Li 
} @ 
—, Readings Difference in readings or No. of Cu. Ft. passed Error of Rotary, or Quantity of water passed ) 
Cubic Feet in given time. by it, but not registered. ty 
pt Se ee ; ti 
Day Hour Frost Rotary Frost Rotary Cu. Ft. Gallons.* i 
Nov, ; 
It 2-P. M. 9,520 tte nie hee’ dale owe 8 § 9) Saw : ' 
12 9-A.M, 13,025 | 179453 31505 383 3,122 23,354 i 
13 g-A. M. 17,178 182,299 4,153 2,846 1.307 9,777 Hf 
14 g-A. M.| 21,668 186,779 4,490 4.480 10 75 i 
} 15 g-A. M.| 25 863 190,963 4,195 4,184 i 83 } 
, 16 9-A. M.) 30,1101 195,091 4,148 4,128 . 20 149 t 
el) : 18 12-M. 37,991 203,006 7,980 7,915 65 244 | 
-—" ' | ¢ . ae ' 
| Fotals 28,491 23,936 | 455.35 33,682 / 
1 





These figures show two important things, qi 


1st. Ina weeks run the American Frost Meter measured 33,682 gallons more than the Rotary, although the same 
water passed through both, and thus savedto the department, at the low estimate of 10 cents per 1,000 gallons, $3.37, or at i 
about the rate of $168.50 per year, or several times the cost of the meter. 2 1 


2nd. hat some Rotary Meters “/ntermzt’’ i. e. will at sometimes allow water to pass through them without recording 
it and then will make a record, and this without anything having been done to them. 


Figures witl not le, but figures that show dollars earned, are better than those which show meters sold. 


amet ng NII sh 


% 
Descriptive Circular, Price List, Discounts and Ellis’ Meter Tables, sent upon application. 


THE AMERICAN FROST METER. 


BOosTtomw. MASS. 
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ONTRACTO 
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Standard and Narrow Gauge Steam Shovel and Horse Dump Cars, 

Log ng, Mining, Quarry, Brick-vard Flat, and Rail Cars, Light Locomotives, 
Hoisting Engines, Steam and Hand Winches, Drums, Etc. 


MANUFACTUKED BY 


RYAN & M°DON ALD. _ | GHASEGOMBINATION GAR SPRING CO. 45 Broanway, N.Y 


Shops & Warehouses, Waterloo, NW. ¥. | Offices: Waterloo, N.Y. 44 South St. Baltimore, Md. 


end for Linstraved Oatalogue and Prices. All correspondence shouk. oe addressed to Waterloo office. 





PENNSYLVANIA STEEL CO. 







STEEL RAIL FROGS, 















Coaches nd-Hand Standard Lovo- 
= With the Best and the most approved Improvements. eae Se Gee Pecan Ea een artes 
 SPLID SWITCHES (ee LI s o Port Sremdned Garize, Teceenrrer, Orpetien: | meoliiate Oe od band, goo 

SWITCH i STANDS, A LA} RM Ss! GN: ae oe Ww este heen: Price order. St, Louis delivery. Also some sec- 
Pee Renmnel cali a rote ea ey — a maphore "eee COACHED cf Sh antanaeeniersadaunsers. Abts ell kinds of FRE/GHT 
ee Syeiied ot Shy ES Se Sees Apply to ALFRED W. LADD, 44 Broadway. Mew York. 


BWITCHES FS 
in the Country & 


\ EeaWorks and Supt’s Offices, 
omen.“ Psoegeres sen sent, | he Economic Theory 





$< for ve = Philadeiphia. 
betore ordering eT Sf New Fork Sales Office, 2 Wail Bt OF THE 
‘iiniaiaitliesitidimnmanet LOCATION OF RAILWAYS. 
4 DAI LY TRAINS 4 BY ARTHUR MELLEN WELLINGTON. 


ST. LOUIS TO KANSAS CITY. 
The Colorado Short Line to Pueblo and Denver. Equipped with Pullman Vouleed ond Eiiarped Cation Sve Seth, C00 pp 





Buffet Sleeping Cars and through Coaches. 314 Engravings, 24 Tab'es, 
IRON MOUNTAIN BOUTE.. 3 DAILY TRAINS 3. 
Y To Texas and the Southwest. The Shortest and est Line to he Cit 
of Mexico, with only one change at Laredo. PRICE $5 00. 





Only one change of cars St. Louisa to San Francisco. 


8. H. CLARK, ist V. Pres. &Gen. Mgr. H.C. TOWNSEND, Genl, Passr. and Ticket Ag 


oe T.OUTR. MQ — Tribune Building, New York 


The MS (ONWAY & TORLEY ComPANy — AWN ME Conway. PRESIDEN | 
48th St. & AV-R.RoPITTSBURGH, PA. | 


> am jeots & Manufacturers For 
; THO Sax Tor Rae? 


ofS WMECONWAY, VICE PRES T. ~~ 


CV BK? eee 
ma ee eee a ae est. 
C7 SK V1 UMeROCK, CONN OC YORK! SPITT5RURGH, Penna. (OX* 








Freb.C.W 
: yy su Sy) l A 








“STEEL RAILS st8|  carnisie mra.co, 
St ions we ==" GARS, ENGINES, FROGS & SWITCHES, 


____ CARLISLE, PA. : 
For Sale for Cash, or Credit on Car Trust. 


15 Sevond-Hand Narrow Gauge Passenger | 50 Second-Hand Narrow Gauge Locomotives 


The Economic Theory of Railway 
Location, a very good one, and re- 
commend its careful study to all the 
young men seeking to advance in 
the profession with whom I come in 
contact. Wma. B. Sears, Chief En- 
gineer Flint & Pere Maryuette R. RK. 


Only direct line to the famous Hot Springs of Arkansas. ENGINEERING NEWS PUB. CO . 















i 





a 
A. C. McEWEN, 
NOVELTY 


Wood Worker and Car Builder 


MANUFACTURER OF 


The McEwen Dumping Wagon, 


Dumping, Tunnel, Construction, Mi ue, 
Plantation, Logging, Hand, Push, and smal! 
cars of all kinds. 


79 Morgan St.,Jersey City, N. J. 





a4 
NS 


‘s | 


A 





The Chase Combination Car Spring is 
made of the Best Crucible Cast Stee), Is very 
much more elastic, giving an easier and softer 
riding — to the car and less wear on 
rolling stock; also fully one-third lighter in 
veight, more durable and is guaranteed to 
give satisfaction in every way. 


H. F. TAINTOR., Pres. _C.C.MILLS, See 
WM fe WEBSTER Troe 8 





Different sizes. 


I find Mr. Wellington's Book, on 
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| THE WESTINGHOUSE AR BRA COMPANY, 


| MANUFACTURERS OF THE 


| WESTINGHOUSE AUTOMATIC BRAVE 


The WESTINGHOUSE AUTOMATIC BRAKE is now in use on 20,000 





I 
Me : . . - . ° 
F engines and 195,000 cars. This includes 100,000 freight cars. Orders have been received 
‘i for 45,000 of the improved quick action brakes since December, 1887. | 
. | 
; 
Below is a Graphical Illustration of the Progress Made in the Application of the Automatic Brake to Freight Cars i | 
since its Inception, tt 
Year. No. Per bear. GRAND TOTAL. r 
1881 105 . . 105 
' 
. 1882 1085 , 1190 ; i 
: & 1883 4966 a 6156 H 
My i as . bt 
1884 150) ——— 21207 
y i 
1885 10410 qx 31617 if 
un 
| 1886 = -89 46 40563 H 
 & 1887-9 23 | ae 49844 1| 
' amma eA ENE EIR A 77540 y 
_ ff RNR RE ROR SS 101576 
— 101576 Freight Cars fitted with the Westinghouse Automatic Brake which is more than 10 per cent. of the entire Freight 


Car Equipment of the United States. 





d The unparalleled excellence of the stops made by the Westinghouse Experimental Train of 50 Freight Cars which were 1 
F equipped with the New Quick Action Brake such as this company now supplies upon orders, conclusively demonstrated 
to the many hundreds of Railway Managers, and others who witnessed these tests, that the brake being practically 
simultaneous in its action on each car, long trains could be readily handled and brought to a stop in the least possible distance 
and without shock, 


A Brake not Possessing these Advantages cannot Prove Successful. 


When properly fitted with the Automatic Brake and a good brake gear, equally good results may be had in every 
e day service, as was practically demonstrated at Burlington, Iowa, on the Chicago, Burlington & Quincy R. R. where a train 
1 of 25 old cars fitted with air brakes that had been used in previous tests and in actual service nearly one year were collected 
and given several runs over the test course, making stops which actually excelled those made with a similar train, under the 
auspices of the Master Car Builders’ Association calling forth from the Committee of Tests the following which we quote 
from their report to the Association ; 


“Making due allowance for the condition of the oldcar train its records seem to point in the stronzest way that the 
stops at Burlington were not in any sense show tests but what may be expected in every day service,” 
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The American Sewer; wer {| Pipe Company, _ 
AKRON, OHIO. 


Send to the General Office 























R=ZPRESENTING: 


STANDARD 


AKRON 


SALT B PIP 


Ak Sewer Pipe Co. 
Akron Sewer Pipe Co af 


Buckeye Sewer Pipe Co. 


Price Lists, Discounts and 
Hill Sewer Pipe Co. 





Aili. 


u/% Zs It Lasts Forever 


Robinson Bros. & Co. 


Geo. P. Sperry. 


SOLE MANUFACTURER 


OF THE 


r Improved Patent Colliay Cupola 


FOR FURTHER PARTICULARS 


let eiee teat 





ADDRESS 





TRONGEST AND SAFEST DYNAMITE EXPLOSIVE 
KNOWN TO THE ARTS for all Mining, _— 
Work, Rock and Stump Blasting. 

Fuss, Cars, Batrerizs anp Execreic Minina Genie. 

Powder Prospect 8t., Cleveland, O. 
W. WILLARD, Gen’! Manager. 


287 Jeffermon Ave. < DETROIT, MIcz. 


HOISTING ENGINES, 


STBAmM PFPrUMPYP ENGINES, 


inven ineonsiepecaiinigastcnae GRAMME Ok eee Ate 
Boilers, Machine Tools end General Mill Machinery, both new and second-hand, a een oR i re! wy WHE £ L & FOU mM DRY Co., 


a eee 


— 





. 2 soe 
a a eg ee METI 


Bs Write us fully, stating just what you want. Over 3,600 mac hines, new and second-hand, fully 

' described, and prices in our new let just issued, MANUFACTURERS OF 

a 8. C. FORSAITH & CO., Manchester, N. H. Car Wheels of all sizes for Steam, Electric, Cable, Horse, Logging and 
4 Branch Office: 207 and 209 Centre Street, New York Mining Roads. Ground and Balanced Wheels for Passenger service a specialty, 
B) 


Office and Works. CHICAGO. ILL. 


RAMAPO IRON WORKS, 


HILLBURN, ROCKLAND COUNTY, N Y., 
MANUFACTURERS OF 
Switches, Automatic Safety Switch Stands, Yoked Frogs, Bolted 
Plate and Spring Rail Frogs, Automatic Distant Signals 
Interlocked with Switches, Crossings of Every Description 


LIGHT AND HEAVY CASTINGS AND GENERAL TRACK EQUIPMENT. 





a NN er aOR 


ate 
a0 Me 


ee 
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ee 


P SS zy 
Pe Ee week, coer tonnnaneel 












Anton atic Stand. Showing Positio. 
of Parts while being Thrown Auto 
matically by Train. 


Automatio Stand, Showing Position of Parts 
while being Thrown by Hand, 








RAMAPO “YORE FROG.”’’ 


Ramapo Wheel & Fomeatiew Company 


MANUFACTURBD 


CHILLED IRON CAR WHEELS, Snow’s Rigid Steel-Tired Wheels, 
FROM SPECIAL QUALITY CHARCOAL IRON 











WITH TIRES HAVING ANNULAR WEBS. 
[ee + en my . ae er ee BOLTEO-- WITH WROUCHT-IRON PLATES, CAST-IRON CEN- 


TRE AND INTERCHANCEABLE HUB 


Congdon Brake Shoe. Raoul Journal Box. 


aU E 


Ly A sre ars at 


eens OA eR os 





BOLTLESS--WITH CAST-IRON DOUBLE PLATE OR SPCKE 
CENTRE AND WEDCE-SHAPED RETAINING RING. 


a Ta AU Aes RAMAPO Waals anaa Both of these Wheels can be Re-tired in any @rdinary Machine Shop 
OFFICE AND WORKS, RAMAPO, WN. Y. 
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PORTI AND Rail —!S2 — rn 
STETTIN “Brand” , CEMENT | FLOORS og lalioad Stations. "Publ & JAMES BRAND = COMPAGNIE GENERALE 


WAS NO SUPERIOR. ROOFS, CARRIAGEWAYS SIDEWALKS =| 81 Fulton St 





DES 











SS. Lap wrtu | Asphalte ce France (to 
Erskine W. tune, See Se g. 18 Broadway | VAL DE TRAVERS NEW YORK. wp QUAI VALEY, PaRe 
; '—ROCK ASPHALTE. od P. 0. Box 1098. | Sole proprietors of the mines of Seysse/ 
bss Ragusa, &c 
THE PORTLAND CEMENT Durable-Fireproot and impervious. SOLE AGENTS FoR W. H. De hano, Director, Leon Malo, Con. Eng, 


eI GID | nus sccdstniis ane: tae’ et mache agheckca | wan 
aa a BURHAM(ENGLISH EL. i tenssensest Shigtioten aoe emqnten h.cqaetty te 


SEWER PIPE | The Neuchatel Asphalte Co., Ltd, | FEWER (GERMAN PORTLAND.) 9 <a SES Ie 


AND VARIOUS STONE GooDs. Importer of the following © t Kock Asphalte, for roadways, the work to be done | 
' 0 oO 6 louloWiIng Cements. 
Stockwell’s Patent Pipe Machinery. 866 BROADWAY, NEW YORK.  Josson(Antwero Portiand.) | Keene’sSuperfine. | 
Box 1757 ese. ME® ROBERT BUTCHER Manager | Lafarge French a Keene's Coarse. 


CANN ais eae) 4a 


E. H. WOOTTON, 45 Brondway. N.Y. 


Giencral Agent for the United States Dhegneley 










Mlliam Ofukindon pf" or = Ming. POS ITIVELY THE BEST. 
Ju" 4 QDickinsene “Siat.ulehinsen | rk EMment 
Gg Vike UMW Gh, “ab: Ning | eS 





Sued be Cm W010 Gg oe Cn Sf cz have age 
e Anfic MEI, 
© 
C upland Grimun Lilla nt ie 


YY, State. Sireet 


Go. 


y Bepylo c out 


Chicago: oak Ypi i e Vg Haha ves — oer — ¥ = = ae - : 
AIS. Markel. Mtvect. Job aiendelet Htiect. 18 CORTLANDT ST. (TevePnone euros) SNE von. 


“Milwaukee Cement” | 
BEST NATURAL CEMENT IN THE WORLD 


Capacity, 4,000 Barrels per day. Annual Sales 400,000 Las reds | 
CORRESYONDENCE SOLICITED, 


For Uniformity of Grind and Ultimate Strength it Stands Unrivalled. 
Milwaukee Cement Co., 154 W. Water St. Milwaukee, Wis. 


a Raceeren. Pres. CHAS. BAUMRBERGER, Secy 
W. BARTHOLOMEW, Jn., Treas, 


The Buckeye 
a Portland Cement 








Send for Hand-book on Hydraulic Cement, free, Prompt Shipment Guaranteed, 
DICKINSON BROTHERS & KING, Company, 
10 Herket tooo srsins iat oo mace | 
eee alain Aelita BELLEFONTAINE, O. 
Asphalt Paving Blocks and Tiles. Works at HARPER, LOGAN CO., 0. 
12X 4X SIN. races ations, Blablen, Cellars, Heweries | Gibb’s Portlanad Cement. 









Areas, Ete. } 
It is the most Economical to use and comparisons are invited with other brands 
MATERIALS.—Crushed Limestone and Trin- : 
idad bene yy subjected to a pressure of Extract of payor read hefure the Am, Soe, €, B, sent on application, 
3,000 pounds to the square inch at 260° (Fahr- : Sole A ’ - 

enheit). Howard Flemin Sole Agee! 23 Liberty St., New York. 
Noiseless, "other derable, and less coatly | £) & Importer 3 y ’ 

stone or any ot ur parement, 

WGT 14 CBs. Sabjected to 10 years’ trial. In 18870ve 


5,000,000°0f these blocks and tiles were laid in Washington. Baltimore, Philadelphia, Ca ~ 


ee. : 
Trenton, New York, Ghicagn ete. Manufactured by THE HASTINGS PAVEMENT CO.. “ie | Y Ss y wy a. . 
Penr! St., New York. N. Y.; THE ASPHALT BLOCK CO., 501 Chestaat St St.. Philadelphia, Pa. | LO U I N I LL kK C K N I EN 
SS 
i 








WGT, 22: LBS. 


Black Cross & Lagerdorfer Portiand. Romar and Ke-re's C ments 








The undersigned is General Agent for the following Standard Brands of VN Cement: 
rie CALVIN TOMKINS, Falls Millis (J. Hutme Brand) Black Diamond Mills (River. 
HUDSON “— Construction Supplies. Speed Mills. Falls City Mills. Oueen City Milla, feorn Mills. 
Black Diamond Milla (Railroad | Fern Leaf Mills. 
RIVER 150 Broadway. New York City. | This Cement ints been in general use throughout the West and South siuce 180): most of the 
| “Temkins Cove Glue Stone” tor Cone) public works having been constructed with it. Orders for shipments to any part of the country 
Manafactarers of First Quality. | crete ea. “@ld Newark Co’s. | by rail or water, will receive prompt and careful attention. Sales for 18%, 4,484,110 Barrels. 
Rosendale Hydraulic Cement | Cement and Plast 9, Hair, Lime, Mortar Color,| WESTERN CEMENT ASSOCIATION, 247 W. Main St., Louisville, Ky. 
“atone | to any part of the United Stites we cares or ear | Paving Blocks, M arble D ust —_———_ 
bone No. Y * e “ - ~ i. 
M_SRIGHAM, seo. 18 Countian iby MY-| Soresso andi hat Homan srt | T Stica Hydraulic Cement. 
PS Sessa 
‘The and most The undersigned are General Agents for the James Clark and Black Rall Brands © 


UNION ( AKRON CE CEMENT Co., H 


AKRON "CEMENT, | 


ey speale Sa ee 


Office. 141 saa Buffalo, N. Y. 


reliable cement works | (tica Cement in general use throuzhout the Weat for the past 40 years - specially adapted for 
in Germany Oele-| Sewer, Water and Gas Works. Capacity 2000 Barrels daily, Used exciusively tor the 
brated for Uniform- st 2) years in the Construction oLoves GSO miles of Sewers in Chicago, and by the several 
ty of Quality. For Bas © ‘ompanies of the same city. Warranted equal to sny Hydraulic Cement manufactured in 
particulars epyly to this couMtry. Orders will receive prompt and cureful attention. 


MEACHAM & WRIGHT. Gen’! Ants. 99 Wrriet fr . Ohicaeo. I! 


Lesley & Trinkle | Low Rates to Dealers, Officials, Gontractors 


PB OF ALL SIZES ON HAND. 








42 Beaver 8t.,N.Y 


CUMBERLAND Miz — 


Descriptive Pamphlet free on application | 1s superior io an a Fortiané ¢ 
Cumberland Hydraulic Cement MfgGo | Ale, roulay voi Nene tL 
Wiliem 8, Box #718, New Tors. 18 William %,,3.1%. tole Agept, U. & 


_~— 
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Meter Company. 


application, 





ENGINEERING NEWS 


Has now been before the public for more than four years, and is in use in mor: 
than four hundred cities and towns in the United States and foreign countries. 

Its introduction and sale has been attended with remarkable success, over 8,005 
meters having been made and sold to date. 

It is thoroughly efficient in every respect, fulfilling all the requirements of 3 
practical water meter 

It is the most economical meter to use because of its low first cost, and becaus: 
it can be maintained in repair for much less than any other. 

It has been decided by the United States Circuit Court, Southern District 0: 
New York, that it does not infringe the Crown Meter manufactured by the National 


SOUTH BOSTON, 






HERSEY ME/TER CoO., 
MASS., November 1, 1389. > 
Francis C., Hersey, Treas. 


Trial meters of any size sent for two months test to Water Departments, upon 





THE SHEDD WATERMETER 


(BI-LOBE,) 


Devised by J. HERBERT 
SHEDD, M. Am. Soc. C. E. Ap- 
roved t the Boston Meter 
estin ommission. Made b 
FALES & JENKS MACHIN 
CO., Pawtucket, R. I, Address 


Shedd Water Meter Co., 
PROVIDENCE, R. 1. 





FIRST PHRiwv2w, 


SILVER MEDAL 


AWARDED TH») 


Thomson Water Meter 


PARIS EXPOSITION, 1889. 


icemeel 


We guarantee the satisfactory performance of the Thomson Water 


Meter and in respect thereof submit the 


following Important 
Testimonial :— 


D. P. W. CHIEF ENGINEER OF CROTON AQUEDUCT. 
31 Chambers St., New York 
May 29 ,1889. 
PHeE WaTeER WASTE PREVENTION Co: 
Gentlemen:—I\n response to your inquiry I would state that the Thom- 
son Meter of yonr manufacture has given full satisfaction. This city has 
now 2,200 in use,* of all sizes up to 4 inches. They are all tested before 
setting and are found unusually accurate. My experience of over two 
ears of their use enables me to recommend them as durable and reliable. 
Respectfully Yours, 
(Signed) G, W, BIRDSALL, 
Chief Engineer, Croton Aqueduct- 
At present over 2,500 
EE 


THE WATER WASTE PREVENTION CO, STEEL 


No. 12 Temple Court. 


Nassau and Beekman Streets, New York City. 


UNION WATER METER CO. 


ESTABLISHED 1868, 
WwWoRoeoTtrsTErR, 


MANUFACTURERS OF 
ROTARY AND RAICIPROCATIING PISTON 


WATER METERS. 


4489 PRESSURE REGULATORS ** 


MASS ., 


STEAM, WATER AND NATURAL CAS. 


8team Gongs, Chronometers and other valves for steam _fittings. Patent Bands, Taps and 
= Fittings for Water Pipes and general Hydraulic Works. 











Steamed Filter Wells ! 


CHEAP, PURE COLD WATER 


The Wagner Patent Steamed Filters or Underground 
Reservoirs are superior to other systems of water sup- 
ply in the following important points: 

THEIR YIELD is crystal clear; they are absolutely 
free from impactation; cheaper; free from surface 
tainting; have no surface exposure or wear and yield 
cold and pure water. 


Thirty-nine (39) of these systems have been otontes 
= cities and tuwns, including Texarkana, Ark., 1,500,- 
); Marshall, Tex.. 600,000; Hamilton, Ohio, 3,000,000; 
Greenleaf, Kan., 1,000,000; Norton, 800,000; 
800,000; Fort Riley,1,000,000; Memphis, Tenn., 12,000,000 ; 
Diamond Match Co,, Wabash, Ind., 3,000,000 ; Marion. 
2,000,000; Joliet, Til, 3,000,000; Tee and Cold Water Co., 
Dayton, Ohio, 9,000,000; Salina and Newton, Kan., 
2,000,000 gallons daily capacity. 

They are adapted for Water-Works in Cities, Towns, 
Vill Asylums and Water — for Paper Mills 
Starch, Sugar and other Factories, and they afford 
complete satisfaction, yielding water as pure and | 
crystal-like as can be obtained from the purest of 
mountain springs, 


We guarantee satisfaction. For further particulars, 
Address 


The National Water Supply Co., 


Commercial Gazette Build’g. CINCINNATI, OHIO. 


ns, 








purifies water and other liquids in any 
quantity and for all purposes at least 


The American Filter w= 


ee 


ss . absolutely removes all traces of, and pre 
Q er pater vents,boiler scale by using exhaut steam 
only. 
PLANS AND ESTIMATES FURNISHED. 


American Filter Oo., ‘The Rookery” Chicago, III 





FROM i-4 TO 15,000 ibs WEICHT. 
to Pattern, sound, solid, free from blow holes 
and o ualled st: bh 


Stonger and more dura than iron forgings in any 
position or for any service whatever. 

40,000 Crank Shafts and 30,000 G:ar Wheels of 
this steel now running prove this. 


f AST | N GS Crogs-H Piston-Heads, ¢tc.. for Loco- 


Send Soc Cees ee ve. 
CHESTER STEEL CASTINGS CO. 


Works, Chester, Pa, Office, ‘7 Library St., Philadel; Sia. 











October (889. 





Number 30,000 was reached June 13th, 
Nov. roth, 
Sept. 8th, 
Oct. 31st, 
Sept. 13th, 


40,000 


50,000 *“* 
60,000 * 
70,000 “ 


41,000 WATER METERS MANUFACTURED IN 52 MONTHS. 


CROWN. 
Made in sizes 3-8 inch to 6 inches. 
EM PIRE. 


Made in sizes 1-2 inch, 2-4 inch, 1 inch, 2 inches, and 4 inches 


GEM. 


Pron wARGET vcswuRNs. 


Made in sizés 2 inches, 3 inches, 4 inches, 6 inches and 10 inches, 








_ENG IN VEERING NEW! s 


71,0001! 


SEVENTY-ONE THOUSAND 


1885. 
1886. 
1887. 
1888. 
1889, 


National Meter Company, 
252 BROADWAY, NEW YORK. 


JOHN C. KELLEY President. 
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Engineering instrament. 


The Instrument 
Of all the articles an engi- 
neer desires reliable. 

















list. 
To know it 


To know that your instru 
ment, like a good watch, can 


weather and in all latitudes, 
inspires confidence that an 
owner of a poor instrument 
never dreamed of. 


Not Easy 
It is not easy for the expert 
to decide between the claims 
of the different makes. It 
is a matter of knowing the 
details of construction and 
the record of their perform- 


ee geet 
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ome serene ae RR tater fan mae: me 








| ance, 
4 Reliability 
\ For nearly seventy years 


this house has been known 

manufacturers of high 
grade surveying instruments. 

Improvements 
Improvements combine sim- 
plicity, compactness and 
strength, adding very little 
to weight. 

Material and Workman- 
id 


f seein. e. 7am 


as 
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the best. 


Selection 
Our list has instruments es- 
pecially adapted for railroad, 
tunnel, city, bridge, and 
mining work. 
Illustrated catalogue upon 
application. 
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Young & Sons, 


Engineering, Mining and Surveying 
Instruments, 


43 N. Seventh St., Philadelphia. 








his 
transit and level head the 


be relied upon in all kinds of 


ENGINEERING 





NEWS 


EUFFEL & ESSER CO., 
127 Fulton St.. New York. Factory, Hoboken, N. J, 


MANUFACTURERS OF 

Surveying Instruments, Excelsior Measuring 
Tapes, Chains, Rods, Poles, 

pusses, &c. Drawing Materials. 


Paragon, Anvil, Universal, Dupiex Drawing Papers. 
HELIOS BLUE PRINT PAPERS, Nigrosine 
(positive black on white process) Papers, &c. 


Hard Rabber per Drawing Tools, ey pry Scales, T Squares 
Drawing Boards, Indeli . Drawing Inks, &«. 

e have the largest and most complete stock in this country. 
and will forward Catalogue on application. 


G. S. WOOLMAN, 


116 FULTON STREET, 
-NEW YORK. 
200 page Catalogue of Engineering /n- 


struments and Drawing Matertals on ap- 
plication and mention this Journal, 










. 


c 





HELLER & BRICHTLY, 
oni Sag, Pring Oe ee aninnin Fe. Avenu 


AUT NDE) 


GRAAL ALT ENEDERINSTRUMENTS 


i Without decreasing size of of ase 

Q a , , , ave re’ 
ANS ACURA aI ALC aTEN We have reduced’ the weight one 
3551 half. An ordi Transit Telescope 


AB NGG) Atha 


magnifies poms 0 to 12 Sones 
MANUFACTURES ob 


(de 
ia all Wicket a 
not ‘nverted) magn one 2% diameters 
r = will read time on a watch dial 
me . 7 new Mining Transit 
‘hs 5 1-2 Ibe 
ese instruments are used by 
the U. 8. Government, which, since 
| pane ay yhas ordered 71 Transits. 
iors ete., and on all State Geo- 
logic: aa Surveys now in progress,and 
by all En notes who have work req ing great accuracy 
Deseri and illustrated trice List sent post-paid on 
applica’ = 


W. & LE GURLEY, 











HERM. PFISTER, 


Surveying and Engineering 





Manufacturers of 
SUCCESSOR TO 
R. WHITCOMB & COMPANY Civil Engineers’ 
MANUFACTURER OF and Surveyors’ 


Carefully selected and fully | Mathematical Drawing Instruments, 
tested material,workmanship| (=i 








INSTRUMENTS, 


196 W.5th S., Cinetenati, 0, 
All kinds of Repairing promptly done 





INSTRUMENTS. 


Will send for Illus- 
trated Price List of new 
improvements on ap- 
plication. 


TROY, N.Y. 





Surveyors’ and Engineers’ 


INSTRUMENTS and SUPPLIES 


T. F. RANDOLPH, 


51 W.48t,, CINCINNATI, 0. 









Established 1853. LATEUE IMPROVED 


Engineering, Surveying & 
Mining Instruments. 


MANUFACTURED BY 


HEER & SEELIC, 


(Successors to L. R. Straesherger, 
192 & 194 Madison St., ng saicago, ea 
Write for illustrated ¢ 

Instruments carefully iF enact, 


Send for Catalogue, 





BENNETT & COMPANY, 


MANUFACTURERS OF 





Bennett's Patent Duplex Pen. Patented March %, 1889. 
916 Flibert St., Philadelphia, Pa. 


QUEEN & CO., 











FROST & ADAMS, 


37 Cornhill, 
Eng'neers, Surveycrs 















BosTor, Mass, 
AND — 
PHIL . Draughtsmens’ Suppile 
ciaaee Pichi osks &e| 
wae Mail orders promptly attended to Send for illust rated 
ENGINEERING and 
SURVEYING 
quanacos, | FAUTH & CO. 
improved Engineer's ___ MANUFACTURERS OF 
- + | Engineering Instruments. 
Transits & Levels. somerece of powerful telescopes, lightness 
Tapes, Chains. Rods, Rules une nf aot Gn aeeed ebaoet Tak toe 
Drawing Material and mente for cat Ete - the best golat 
DRAWING PAPER | attachments snd Vertical Sighting Arrange 
of our New Oatalogues sent on es a WASHINGTON, D. C. 
[APROVED | Civil Bagineers and Sarveyors’ 


- INSTRUMENTS 
and Supplies of all 
kinds. 


Send for lustrated Catalogu 
Lowest tore Prices Guar. 
anteed. 


L. .MANASSE, 


_ 288 Madison St. Chicago, til. 


7 WELL SUPPLY CO. LIMITE) 


ARTESIAN WELLS 


ng Com- (er far Gan, 4 War, of Mineral Toots 


BRASS & IRON GOODS & SUPPLIES 








62 FULTON ST., NEW YORK. 
at Pittsburgh. Bradford, and Oil — Ponnsytrer_, 


BasUPacTURS ann 
grees anveten tank 60 arvuisnen UUBDED ov 








BOILERS, ~ CASINO, 
ENGINES, FITTINGS, 
DERRICKS, PUMPS, 
TUBING, CORDACGE. 


POR STEAM, GAS, PETROLEUM OR WATER. 


_ 


Catetoouss 
oun 
Parcs Lete 


on 
Apricarice 


AH. ABBOTT é(o. 


50 MADISON ST. CHICAGO 
Railroad Engineers’ Supplies 


Grawing Material of every description, 





I 
‘* Awarded the Highest Distinction, a 
Gold Medal, by the International Jury at 


the Universal 


Long Distance Incandescent Electric 
Light 


ng. 
Safety, 


Demonstrated. Pian of Wiring the Simpiest 
Cheapest and most Efficient. 





Heisler Electric Light Co. 


Secure 
‘ continacus prof 
form rand a = Sere cquaily Usefull and convenient 


it 


Aeayavents 








GEC. M.-EDDY & CO.. 


Manufacturers of 
MEASURING © TAPES 
@f Cotton, Linen & Steel, 
381 to 383 Classon Ave. 





wposition, Paris, 1889." 


THE HEISLER PATENT 


System- 


For street, Commercial and Domestic Liyht- 
Plant Located where Power is Cheapes’ 


Reliability and _ Financial Success 


OFFICE AND WORKS: 
80% to 817 Seventh St,, St, Louis, Mo, 


a,_ 


uous Profile 
Sermon Pam file in book 
in the field 


FOLDED 
MAP. braaked —_ MUSLIN, Sete and 
yee for th: 


10, 18, 28, 60 and 100 


ta 


iptive Circa- 


tancte ARLES F. KETCHAM &CO., 


and Dealers in Engineers’ Materials 
pases and 29 Nacaau se nen York. 


BUFF & BERCER 
9 PROVINCE 


COURT, BOSTON, Hiss. 
Manefactaress of all kinds of 
* most improved 
Surveying, Engineering 


and Astranomica' 
runents 


FOR ALL PURPOSES. 


BROOKLYN, W- Y. 
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TO RAILROA 


D COMPANIES. 
















The above cut represents one section of our 


DOUBLE STRENGTH CULVERT PIPE, | 


30 inches in diameter drawn to the scale of one-twelfth. The net linear length is 2 feet H 
6 inches, The depth of the socket is 5 inches inside. The thickness of the shell is 2% i 


inches and the net weight is 780 pounds. 


This pipe is made of selected material expressly for 


RAILROAD CULVERTS 


and Water-Works Conduits, and is the longest and strongest made in this 


ma Smaps BA GO ae a rN 


country. It is much cheaper, more durable, and in every way more desirable than Iron 
or any other material known for these uses. We are now making this pipe on commercial 


quotations and invite correspondence from parties interested. 


BLACKMER & POST, 


Equitable Building, St. Louis, Mo. 
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WHITTIER MACIUNE C COMPANY |, 


SUCCRSSORS TO THE 


BOSTON MACHINE MANUFACTURING CO., 


Manufacturers of the original 


COFFIN VALVE 


—FOR— 


WATER, GAS & STEAM. 


ey tire hydrants, 


NEWS 


RENSSELAER 


MANUFACTURING Co. 


__SNGINEERI NG 











AN, 








Brass and Iron 


GATE VALVES 


FOR 


WATER, GAS, STEAM AND OIL, 


TROY, N. Y. 
nal SEL ES A. 


dimeliecen (in Eppy ; ‘VALVE Co. 


SO. B° STON, MASS. 






- | 
POST & LOWRY 


Check and Foot Valves, 


SLUICE GATES, 





and all kinds of Service Supply. 







a 
ee 


eee gee a Nr 


eet ane 


nh ST a. nck ac a 





E. STEBBINS MFG. cO., 


MANUFACTURERS OF 


Brass Cocks and Stops for Water=Works. 


FINE GROUND KEY WORK A SPECIALTY. 






Pena te en earner: ener? 


a ~ on re 


Straightway Vaives and Fire Hydrants. 






e 





Tittle ces 





Brightwood P. O. Springfield, M | ste bbe 

. Oo. rin ass. 
Pim. Tt r F ‘i Tae STAND PIPES, steamsoirens 
Jenks’ Improved Drinking Fountain OLD DOMINION GREOSOTING WORKS EAST, BOSTON, ne niame, 12 MASS. 


12 to 2. 
Norfolk, Va., Office 59 Main St. 
Yellow pine timber of all dimensions, 
Cross.Ties and Piling Creosoted with 

DEAD OiL OF COAL TAR. 
By process approved and accepted by U. 8. 
Government Engineers. 

Orders solicited. 


| 
| 
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The Cook Well Company, 


705 MARKET STREET, ST. LOUIS, MO. 


**Cook’s System of Tube Wells.” 

For Water-Works, Railway Stations, Factories , Breweries, eve. 

The practical experience of eighteen years in Well Sinking in almost 
every State in the Union enables us to determine the best Practical and 
most Economical method of securing the most satisfactory results in pro- 
curing a Water Supply. We claim that the tube well materia! manufactured 
by us is without an equal in the United States and we have abundant testi- 
monials in support of ocr claim. Estimaios made on work in all parts of 
the United States. We refer the public to the Memphis Artesian Water 
Oompany by whom our system is solely and entirely used, 

Catalogues mailed on application. 

Peep Well Pow r. 


THE STILLWELL MANUFAGTURING COMPANY, 


Nos. 764 and 776 ‘Swanson Street 


USIVE  Sirect, Philadelphia, 


Improved “VINEY” Water r Gates. Gas and Oil Valves, 2, 3, i a Way. 


THE LEHICH VALLEY 


CREOSOTING WORKS, | 


map om parth Amboy, N.J. “*gerg-Pere | 


sie eeoeneind with ‘ice aa, OF | 
bOaL CTA. ber furnished. 000 


See \ 
linders 80 feet Direct 
foi ona oan 

Office, Washingt St, Jersey City, N.J 













checking 


MANUFACTURED BY 


Horses may drink without | 


Henry F. Jenks, 









PAWTUCKET, R. |. Improved Hydrants 
i - ° ° WITH 
Kailway Terminating wire Ball-Valve 
In London. heniadiia vasiiiaii 

‘SCRIPTION OF THE TERMINAL STA . 
| YSNONS AND THE CNDERGROCND Nonfreezing a eee 
i STATIONS§ way 
j By Samuel Rea, Mem. Am. Soc. C. E Stand-Pipe When Open. 
: Ass't. to Second Vice-President, Pena. R. RK. . 


o c 
$2.00 





No digging up Pwe- 
ments for revairs. 





4ind S-Way Ga e, 
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a THE WUOLOW “VALVE MANUFACTURING COMPANY, HAPM AN VALVE MEG. CO 














MANUFACTURERS OF 

Valves and Fire Hydrants. 

Double and Single Gate 
—VALVES.--- 


MANUFACTURERS OP ae 
STEAM, GAS AND WATER o } 


VALVES AND GATES 


FIRE HYDRANTS 


WITH OB ‘WITHOUT INDEPENDENT VALVE Maa | 


All Valves and Hydrants furnished with BABBIT 
METAL SEATS and 


se |NON-CORROSIVE WORKING PARTS 
GENERAL OFFICE AND WORKS: 
PRR VALVE CO. Indian Orchard, Mass. 


MANUFAUTURERS OF PATENT TREASURER’S OFFICE: 





ALSO 
Check Valves, 
Foot Valves 


FACTORY AND OFFICE: 





938 to 954 River St., and 
67 to 83 Vail Ave,, 


TROY, NEW YORK, 


U. & A. 


and Yard and Wash 
HYDRANTS. 


(F" sEND FOR CIRCULARS, 








72 KILBY STREET, BOSTON, MASS = 
DOUBLE GATE VALVES CHICAGO OFFICE: 24 WEST LAKE 8ST 
ALI, WORK GUAHANTEED © ~ec ~g08T0% 
FOR 


THE BEAUMONT FIRE HYDRANT. 





is omen. Gasabie, frost-proof, inexpensive and ineffici nee ae ehad 
aves are of the best os metal It has a very supe raiti 
’ 9 9 valve. All hydrente tested Lo i ydrauiic pressure 
t will detiver a fire s' sag "ot la wer volume aod greater force thao aay 
otber ant, .& most valuable featare is gravity tems 
ETC., ETC.. ETC. been in use four years aa has ‘be een adopted by U. 8. Govers 


ow 
ment, State of | tllinc 1s and others. 
Mastenal Aneciation of Vive Engineers, 1488.) 0" 
Extract from apvendix opert on hydrant testa, by Selim H. Peabody 
Ph. D., LL. D., Regent, D oversity of llinois. 


BEAUMONT, 6.2) . oe loss per —. 
ai in Ibs. per square inch 
po ota en, ] Ss in asian ed without 


nozzle, 50 feet of hose 
send for Full Report, 


Brush Street, Detroit, Michigan RICHARD BEAUMONT, 


NOIsELERS Saree pune VALVE _ SS CKANKAKEE, ILL. Manufacturer 


ar or Gee Also, JAMES FLO GALVIN 


i ee ee ba SORA are 
Ee BRASS & IRON WORKS, 


lex CS is 6 art me 
MANUFACTURERS 


ie alse ont the 
Conical Compound Wedge Gate Hydrant. 
VALVES 
FOR WATER, STEAM GAS AND OIL. 
Gener Once | DETROIT, MICHIGAN. 


Branch Office, 152 & 154 Lake 8t., Chicago, ti'. 
Send for Cireu ars. 


Eire lLiyarants. 
GATE fo. 5 STOP COOKS, 


VALVES a 


D. KENNEDY, 


to 36 inches, 


163 ALBANY STREET, 
BOSTON, MASS. 


JAMES FLOWER & BROS. 














Bourbon Copper & brass — 





HOLYOKE 















PATENTED 


= FE APR TR LN nee NRE ee mace NO ae 
: ~ 








IMPROVED 


es J. McLean, Mf. 
28 300 Monroe 8t.,.8. Y¥. 


NVESTIGATE the merita of the Relian 
Safety Water Coltomns. It pays to kee 
posted. Many of the large corporations ha « 





H . 
FIRE HYDRANTS ; found it profitable w discard the old app : 
i 52 Clifr St., ances and adopt these safeguards. There | ; 
Si always economy in safety Send for ulnstr. t 
NEW YORK ted price list. : 
AND Reliance Cauge Co., by 
Sen y 
logue ao Uf Ruclid Ave.. CLEVELAND O48 it 


STOP VALVES, 


All wearing surfaces of composition, drips below the 


Unexcelled for simplicity of construction, durability 
main and cannot freeze. 


and low cost of maintenance. 
Stones or gravel will not clog it. 


SUMNER & GOODWIN, j 


MANUPACTU REES AND JOBBERS OF 


WROUGHT IRON PIPE, 
Steam, Gas & Plumbing Materials 


Water Works Supplies a Specialty 
15 t 21 Okeurw St, BOSTON 










i 
é 


AND 


198, 202, 204 » Iron Works, 


E. Front St. 
Cincinnati, 0. 
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R. D. WOOD & CO. zeszar> 
Constructors of GAS AND WATER-WORKS 


Eddy Valves, Lamp Posts, Ete. Gas Holders and Gas Machinery. Hydraulic Cranes, Presses, Lifts, Etc. Turbines and Water Power Pumps 
MATHEWS’ SINCLE ano DOUBLE VALVE FIRE HYDRANTS. 


FOUNDRIES AND Wonus : 


suaaannas senile CHEMICAL AND SUCAR HOUSE WORK, LOAM CASTINGS, 
AND CAMDEN, NEW. JERSEY HEAVY SPECIAL ee CENERAL CASTINGS 





GLOUCESTER” 


IRON WORKS 


CAST-IRON 
GAS AND WATER PIPE, 


'"flameterinclusive. 


OFFICE, 
61 & 63 BULLITT BLDG., 


131 South Fourth St.. Philadelphia. 


THE WYCKOFF ‘CREOSOTINC CO. 


Creosote all kinds of Lumber, Railroad Ties, Telegraph Poles, et 
aLso MANUF AOTURERS or 


WYCKOFF WOODEN WATER PIPE. 


Cheapest and best in the World, 
WILLIAMSPORT, PA 


|  RAWLINSON’S SUGGESTIONS 


The Cloud Double-Anpie Rail-Joint. 





| Send for Oircu.ar. 





Cives the same strength and elasticity as a solid rail 


| ALUMINUM, $2 PER POUN 
For information appiy to the 













jf The Pittsburg Reduction net Wi FOR 
|f Fifth Ave, Pittsburg, Pa., U. bees i= z i 
DUNHAM MANUFACTURING CO., |issrsisvrnisiatk.s "9h | SEWERAGE, DRAINAGE 
i of set oreo or * Si 
431 Devonshire St., Phenix Buildis s of BK s. and Over, Bs per PAN 
BOSTON. MASS. CHICAGO. ILL Lots of 100) Ibs, and over.... $2.50) per Ib. 


Metal guaranteed to be equal in quality 
to the best metal manufactured by any 
other process, 


TRAUTWINE’S POCKET BOOK. EGYPTIAN IRRIGATION, ii" 


| WATER ‘SUPPLY 


PRICE $2.00. 


WILLCocKS, with introduction by Lieut. Col. J. c. 
Koss. Being a physical eee of Egypt, with par- 


ao of various es : irrigation and ne 
t 4t 
“Without doubt it has proved itself to be the most useful hand book and full details of Engineeriag Construction pages with 38 plates and 60 cugrayings, 


cloth, price $15.00 by mail or express, iispateena an talogues on application. 
in the language for the engineering profession.” —Angineering and E. & F. N. SPON, Publishers, 12 Cortlandt Street, New York. 
Mining Journal, Aug. 25, 1888. 


Ha. W. JOHNs’ 


| ASBESTOS MATERIALS. 
: Asbestos Millboard— Fiat Packing, composed wholly of pure Asbestos, and weighs 20 percent. 
The Addyston Pipe & Steel Co. | lene than adulterated Millboard. 


Asbestos Piston Rod Packing.—The most durable and easily applied, Indestructable by acids 
} orany degree cf heat. 
Proprietors of the Business and Works formerly operated by | mal Tes emasen teaalania Sa BR i i 
cinnati Ohio. sbhestos Cloth, Cor wine and Sewing e. Asbes ding Fe 
CINCINNATI! & NEWPORT IRON & PIPE CO., Cin 


Sheathings. 
Matthew Add | Vuleabeston, tor electrical plates, rings, washers, sheet packing, accumulator cells, etc. 


George &. Say are Pres. 
H. W. JOHNS MANUFACTURING COMPANY, 


Joun Wriiury & Sona, New York. BR. & F. N. Spon, London. 







Wr Davie, Con Sec.aTreas. | 
Davis, Con. Agt. 
Ye Dimmick, Gen. Supt. 


Sole Manufacturers of Il W. Johne’ Asbeatos Steam Packings, Soiler Coverings, Liquid Paints, Rovf 
Aeayeten. o. vaaou Roof Cement, puis Paints, ete. ' 
Newport, Ky y- 87 ¥AINEN LONE. NOW YORK. CHICAGO. PHILANMFLPHIA. . BOSTON. LONDON, 
For WA TER, GAS, railroad and turnpike CULVERTS and SEWERS. WMA jOORPN EDWARD | 9. Ru. jommeen. 
BRANCH CASTINGS of all descriptions ; HYDRAULIC CYL a sO 






General MACHINE CASTINGS and FLANGE PIPE. ‘HYDRAULIC TUBE WELL CONSTRUCTION CO., 


Speciality: Pipes for Natural Gas and Fuel Cas. 145 Broadway, New York, N. Y. 


} CAM ERON TEAM PUMP oe ‘Een gee aura Purposes. 
mas! RELA COMP by up” A 


NO 
OUTSIDE 
VALVE GEAR. 


ADAPTED 
FOR ALL 


PURPOSES. 








rane mel 
HWA Seco, ty 
CORRESPONDENCE eoLierTED. 


Globe Special Castings 


FOR WATEBR-WoRsZs. 
Adopted in 1887 by more than (00 Towns and Cities. 


BUILDERS IRON FOUNDRY, Providence, R, |. 
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150 CAR-LOADS OF 


Sewer Pipe, Culvert Pipe, Water Pipe 
and Terra Cotta Goods 
OF EVER y DESCRIPTION, 


FIRE BRICK, FIRE CLAY, &c. produced daily 


THE GLOBE SEWER PIPE CO. | 


PITTSBURGH. PA 


GENERAL OFFICES: 421 WOOD STREET. 


Twenty-four factories located at various advantageous shipping points throughout the 
States, enable us to reach all markets with the largest supply of goods at the lowest freight 
rates and the least delay of any similar company in existence. 





— 
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“SFI DGGE” JOINT. 


(OF WROUCHT IRON: AND STEEL.) 





N. B. This is not a “suspension’ 
Joint. It isa “supported” joint with 
double the amount of support given by 
any other through the arched bearer, 
bringing the load upon two ties acting 
together as one directly under the rail 
ends. 


<_- * 





C ombined pach of two ties acting as one for each Joint and Rail Ends aahtel directly ay te arch _ 
a continuous rail. No holes in web of rait—whole surface of base for support and wear. No _b ed beam and screwed paren to it with a aopee of 15,000 Ibs. making prac tea | 


of % ” ” 
keeping up track reduced to one-half of that with Angie Bars and giving smoother surface. For v faethe faboeaetica otines , a eet ae ee 


FISHER RAIL JOINT WORKS, Trenton, N. J. 


MINERAL WOOL. 





ei AA0 





As a FILLING for FLOORS and SIDES of PASSENGER CARS, 
this material prevents the loss of heat, deadens the sound, and lowers the center of gravity of the car. 


More ftecti than 
shavings of double the thickness, and entirely FIREPROOF. a 


#® Samples and Circulars free by mail. Covrespondence solicited, “BX 


UNITED STATES MINERAL WOCL CO., 2 Cortlandt Street, New York. 
AIR COMPRESSORS. DowvoTT & Ccoao., 


“Za —— 52 WALL ST. NEW YORK. 
ad | RAILROAD 









Equipment 
AND SUPPLIES, 





1 
| 
i 
| 
| 
Locomotives, Cara Rails, Fastenings, Spikes, Frogs, Crossings and Switches, 


THE NORWALK ——— WORKS oa a bowels Conn. Securities negotiated and contracts taken. 
°9 s 


Circulars sent on application, VULCAN IRON WORKS, 


SEWER PIPE. = 


Vitrified and Salt Glazed, 


THE BEST, MADE BY 


W. S. DICKEY CLAY MFG. COMPANY, 


KANSAS CITY, MO. | 
Manufacturers of Dredges and Excavators, Marine, Hoisting and Sta- 
OTTO GAS ENGINE WORKS. 8 


cocivdiar naeeEpeesiniaD oo oo. tionary Engines. Foundry, Rolling Mill and Dock Cranes and general 


SIZES; 1, 2, 4, 7, 10, 16, LESS GAS CONSUMPTION THAN | founders. 
ANY OTHER GAS-ENGINE. 











LITTLE GIANT EXCAVATOR, 


Weight, 20 Tons. 
Capacity, 1.500 Cubic Yards per Day. 


26, and 40 HORSE-POWER. 












over ‘Paige, Carey & Co.---D. R. Paige & Co. 
ps0. As, <> | GENERAL CONTRACTORS. 


Estimates made onall classes of Engineering work. 
GENERAL OFFICES : 
preven ne ee ae ae ~ pagines and Dynamos combined ee ~ ane = 


he “Ot to" is the cheapest, = ee Aldrich Court, - ° - - - 45 Broadway, 


finwie ana and Sanaedet Send for Prices and 
: Northeast Corner 334 an Pa. NEVYT YoRkEZz. 





isi Mouroe St.. Chicagze; (8 aa wt. New Seas Terms | 38 Oliver St., Bosten. 
Shops ts. Philadelphia, 
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THE HOLLY MANUFACTURING COMPANY, 
LOCKE PORT, N.Y., U.S.A. 


45 Broadway, New York City. 27 Federal St., Boston, Mass, Home Insurance Building, La Salle St., Chicaso ILL 
The highest duty; Moderate Cost; Low piston speed ; Simplicity in design; Ease of management; Best steam distribution, 


Best pump action; Uniform stroke. Adapted to every conceivable service, 
Highest accredited performance by well known experts. 
Although this engine has been before the public for only five years, about 100 have been sold of capacities ranging 1,500,000 to 20,000,000 gallons daily 


The Total Daily Capacity of this type of engine sold over 520,000,000 Callons. 


Mxpeort Trials hawe been made as follows: 





YEAR. | PLACE. Gallons per | Pypounds, | EXPERTS. 

1882 Saratoga, N. Y. §,000,000 112,899,983 sw. Hil ne Chadnaleh, ry, N.Y. 
i883 | Saratoga, N. Y 5,000,000 106,838,000 | Chas. T. Porter, C. E., New York City. 
1884 Omaha, Neb 5,000,000 102,000,000 J. D. Cook, C. E., Toledo, O. 

1884 Columbus, O 10,000,000 115,400,000 T. R. Mendenhall, C. E., Washington, 1). ¢ 
1886 Buffalo, N. Y. 15,000,000 = 125,907,297 Jno. W. Hill, M. E., Cincinnati, O. 

1886 Leavenworth, Kan. 5,000,000 110,478,000 Thos 7] Whitman €C E St. Louis \‘'o 
1886 Hyde Park, IIl. 1 2,000,000 1 10,600,000 Chas. Hermany, C. E., Louisville, Ky. 

1886 Kalamazoo, Mich. 3,000,000 102,728,884 Jno. W. Hill, M. E., Cincinnati, O. 

1887 Lima, O. 3,000,000 110,482,946 J. D. Cook, C. E., Toledo, O. 

1887 Erie, Pa. 5,000,000 122,442,491 F. A. Scheffler, C. E., Erie, Pa. 

2 engines of Prof. R. H. Thurston, Cornell University, Ithaca. NY 
1887 | Chicago, Ill. 12,000,009 102,000,000 J. S. Coon, C. E., Burdett, N. Y. 
each. Jas. N. Warrington,M. E., Chicago, Ill. 








-887 Phila., Pa. 20,000,000 125.022,730 oe E. Codman, C - Phila., Pa. 





The Holly Manufacturing Co. is prepared to contract for horizontal or vertical pumping engines, of any desired capacity guaranteeing tre highest 
duty with moderate steam pressure. Paniphlet mailed on application. 


LMU irer2 Sead RST SSTaTS A, WO ROMOTA IAM AO set beac 





THE HYATT PURE WATER SYSTEM. 


Our processes aswell as‘ourvaripua rms ofymecnanical construction are’ covered by important Patent Decision. 


229,744 293,748 362,839 The patent for sectional washing of filters, which has been 
243.212 2934749 ee in suit in the Patent Office for several years, has been decided 
243,205 293.759 392,041 | a 53 1 ey none 

248.468 293,882 362,966 |! the favor of the Hyatt Pure Water Company, and the 
272,442 293,883 364,933 |patent issued to them on the 27th ultimo. 


273,539 322,102 364,934 
273,540 322.103 364,935 The Largest City Supplies Purified. 


araser searos 3659501  QOAGULATION, AERATION, FILTRATION. 


273,542 


273,543 338,414 366,170 We are the pioneers in rapid and perfect chemico-mechanical water puri ‘ 
283,489 350,679 366,17! | fication and maintain supremacy in spite of illicit imitators who brazenly 
283,490 350,680 366,726 | pirate our property, copying our processes and mechanical devices, f 


293,749 354,143° 369,288 | attempting to evade our patents, adopting and advertising as advantageous, 
293,741 354,864 369,289 eames which we have superseded by improvements—Surface washing | 
293,742 355,694 369,716 articular. 

293,743 356,131 369,717 ur System has been adopted by 30 different cities 





293,744 357,150 369,718 and towns, and thousands of manufacturers » 
293,745 358,040 370,016 and private consumers. 
aiid 293,746 359.258 371595 | 
2939747 399,593 AVERY ATT, Prost. : ; 
All unauthorized makers and purchasers of filters intringing on these DAVID BLAKE, V5 ree. & Treas. HYA TT PURE WTER CC.. : 
naalret Joka Be otnson Fepresonting the POontinental Pilter On, manctactartus he] ee” 16. 18 and 20 Cortlandt St.. New York Cit 
’ nts e rt en ite : 
Soke filter. We are ow in, the United States Courts peqgocae ng the ’ an o n + New ror y { 
oo 2 parties, viz.: “ The Qe mal Co.”, of New York, Wm. H. Deutsch, Albert weeds, Untlushing fabrications of “ success,’’ and “ superseding,’’ &c., cireulated in 
and o 
: ‘ this line, will be exposed by the AUTHENTICATED FACTS, for the benefit of any t 
octane trespassers will be pursued to the extent of the law, without compromise or nares om sehenialieunns t to to the Bipate Pure Water Ge, 









HIGH PRESSURE, CONDENSING and | 


COMPOUND 


, p CORLISS ENGINES | 
THE LANE & BODLEY C0,222,4 to 265 JOHN. Sarno.’ 


WM. GARDAM & SON 


96 JOHN ST., NEW YORK. 


Manufacture Instruments for ali kinds of 


BNGINEaARING Wwornrsz.. 
hip. New and improved designs. Prices reason 
Sis Gea Sealows 





nnn ERE 


ee RE SU 


ENGINE 





"BLOWERS & EXHAUSTERS. 


JIEATING FURNACES, HAND BLOWERS 
~ , =AND BLACKSMITH ORILLS. 





Sealed Proposals. 


For the construction of Water Works will 
he received until noon of Monday, January 
6th, 1800, at the office of the Trustees of the 
Water Works of the City of Fostoria, Ohio. | 

Where the work bid for embraces both la- 
bor and material, they should be separately 
stated with the prices thereof, 

Each bid must contain the full name of 
every person interested in the same, and 
shall be acco npanied by a sufficient guaran- 
tee of some disinterested person. of not less 
than 10 per cent. of the amouut of said bid, 
that if the bid is accepted a coatract will be 
entered into and the performance of it prop- 
erly secured. 

The contracts will be let as follows, with 
quantities in approximation: 

Basement of water tower for pump house| —— 


STOW FLEXIBLE SHAFT CO., Limited 


“ 2220 Pennsylvania A. 
Phila., Pz. 


Manufacturerr of 
Portable Drilling, Tap 
ping, Reaming and Bor- 
ng Machines. 
Also Tools for Seer, ee 


Grinding Metal and Woc olishing 
Catule Bru: hing and Clipping, &c. 


Gen’! Euro- 
pean Agents 


Boling & 
Lowe 












lawrence Poum 
ney Hill. 


LONDOW,ENG 


and accessories ; 800 cubie yards of masonry. KEILEY’S PATENT WATER 


Wrought iron water tower. 

Two reservoirs; 
bankment. 

One brick 
feet long. 

Cast iron water pipe, from 14 to 4 icches—16 
miles with specials. 

Laying of water pipe and furnishing lead 
and yarn. 

190 valves and 140 hydrants. 

Two sets of pumps of one and a half mil- | 
lion gallons daily capacity each. 

Two boilers, % horse power each. 

Plans and specifications are now on file at 
the Fostoria office of the Water Works Engi- 
neer, and bids, contracts, bonds and affida- 
vits must be made wpon blanks to be fur- 
nished upon application at said office. 

Proposals must be endorsed * Bids on Wa- 
ter Works.” 

The Trustees reserve the right to reject 


100,000 cubie yards of em- 


Pressure Regulator 


SEND FOR CIRCU LAR. 


7 to 11 West 13th St., 
NEW YORK. 


conduit, 3 feet in diameter, 4,000 | 














| (ONSOLATS GENERAL OF CHILE, No. 15 
Cortiandt St., New York. There will take 


| place in September of 1890, in Santiago, the 
| capital of Chile, a competitive trial of flour 
milling machinery. A premium of 20,000 
francs will be awarded for the most approved 
system and other premiums for such systems 
as, without filling the prescribed requisites, 
most nearly approach them. Freight on the 
machinery, building, etc., and passage to Chile 
} and return of the operators, will be defrayed 
by the parties in charge of the exhibition. 
any and all bids, | For further particulars address the Legation 
By order of the Trustees of Water Works. | of Chile, Washington, or the undersigned. 


0. T. BRowN, } | 52-3 FREDK. A. BEELEN, 
©. GERMAN, ;Trustees. | 
A. MANNEL, 
J, M. Howe.ts, 
Consulting Engineer, Chicago, Tl. 


Fostoria. O., Dec. 7, 1888. 51-2t 





Dam at Great Falls, Montana. 


Proposals will be received until February 
5. 189. at the General Office of the St. P. M. & 
M. Railway in St. Paul for the Jabor required 
in bui.ding a dam across the Missouri River 
at Great Falis Montana. 

The dam and head gates will be 1,100 ft. in 





T° IRON MANUFACTU RERS.—Office of the 
Light House Engineer, Seventh Distritt, 
New Orieans, La,, December 16, 1880, —Propo- 
sals will be received at this office until 12 
o'clock, noon, of WEDNESDAY, the Lith da 
of January, 1890, for furnishing the materials | , : : 
and labor of all kinds necessary for the com- | /@naeth and will require the placing of ap- 
oe rw = ee eee bs ny proximately 1,600,000 ft. of timber, 60,000 ft. of 
screw-pile Lig ouse for Charlo arbor, | > , : . : 
Florida, Plans, specifications, forms of pro- plank, 100 tons of iron work and bolts. 8,000 
posal, and otber information may be obtained | subic yards of stone filling in the cribs, 3,000 


on application to this office ‘he right is re-| cubic yards of gate chamber masonry and 12 
served to reject any as all bids, and to waive head gates 


any eh ay ae a FISK, Captain of Engi- , 
neers, U. 8, iat. House ngineer, Sev-| Plans may be seen on and after January 
8, 1890, at the St. P. M. & M. Ry. Office in St, 


enth District. 1-2t 
W REOK OF SCHOONER ELLEN R.—EN- | Paul and at the office of the Great Falls Land 
gineer Office, U.S, Army, Newport, K.L, | and Water Power Co., at Great Falls, Mon- 


December 13, 1889, To whom it may co 


oern: | tana. 
Whereas the pavigation of Little Harbor, i : i . 
Woods Holl, Mass,, is ob -tructed and endan- | The right is reserved to reject any and all 
wered by the wreck of the schooner Elen R. | bids. 


lying near the head of said harbor. Notice | > 6 

is bereby given to all persons interested in | Proposals will be addressed to the unner- 
said vessel, her cargo and all other property | signed at Room 45 General Office, St. P. M. 
therein, that if, within thirty (30) days from | & M.Ry., St. Paul, Minn. 

the date of this advertisement, they shall not 
have signified to me their intentionand taken 
preliminary steps to remove said wreck, & , 
as s00n as practicable, the same will be con- 
sidered. as abandoned and derelict, and it | 
will be removed by the United States under | 
authority of law. Sealed Seppe se tripli- 
cate, for the removal of said wreck wiil be 
received at this office until 12 o’clock noon, 
on MONDAY, the 18th day of January, 1890, | 
and thes opened. The attention of bidders 
is invited to the Acts of Congress approved 





soos. WANTS.  socts 


Cards of not more than one-half inch 
will be inserted in this column one 
time for 50 cents. 





SITUATION desired hcavcaunal viaiiiee: as rod- 
February 26, 188, and February 23, 1887, Vol. man, leveller or trantitman, Address WORK, care 
28, page 332, and Vol. 24, page 414, Statutes at | upg. News. 

Large. The United States r- serves the right ¥ 
to reject any or all proposals and to waive | WANTED.—An assistant engineer, preferably one | 
any informalities. Full information fur- 
nished on ap Hoation. s authority of the 
Secretary ot W. B. LIVERMORE, Major 
of Engineers. 51-4t 


E"*or Sale. | WANTED.—A Civil Engineer, 32 years old, with 12 


cae cates years experience in Location and Construction of 
Four Steam Shovels vow owned by | —raitroads; aleoas Ohief Engineer of two impcrtant 
No Pac. R. R. Co., 8t. Paul, Minn. For par- 


ticulars address 


by letter BELMONT IRON WORKS, Lid., Phila- 
delphia, Ya. 51-3t 





roads; desires a situation. Has a complete set of 


Is an excellent | OR SALE.—Unbound volumes of KNGINEERING 
News, 1880, 1881, 1882, 1885, 1896; 1887, 1888, at orig- 
inal subscription ratés. ENGINEERING NEWS. 


instruments, transit, level, etc. 
draoghtsman. First class references. Address 
Milo Davis, East Tawas, Mich. 4a 


J. H, AMES, 


bu-3t General Purch. Ag®nt. 


J. T. FANNING. Consulting Engineer. 
M “4s 


} 
} 
i 


} 


50-3t | 








ERING NEWS 





JIROBERT POOLE & SON Co, 


MANUFACTURERS OF 
SHAFTING, PULLEYS AND HANGERS, 
THE POOLE & SON, LEFFEL TURBINE WATER-WHEEL. 





Steam Engines and Boilers,—Driving Plant for Gable Railways. 


Machinery for Flour Mills, Grain Elevators, White Lead 
Fertilizer Factories and Dredging Machines. 


BALTIMORE, MD. 
CORRESPONDENCE SOLICITED. SPECIAL FACILITIES FOR HEAVY WORK. 


HILL & McGOVERN, 


Dealers in Second Hand Hoisting Engines, Pumps and Contractors’ Plants, 
AGENTS FOR 
Ryan & McDonald Hoisting Engines: Baldwinsville Centrifugal Pumps; 
Rock Drills; Sotter George & Co’s, Lukens Steel Boilers ; and Porter Engines. 


2110 Market St., Philadelphia, Pa. 
Bower-Barff Rustless Iron Process. 


The only magnetic oxide precess for rendering all classes of iron work Rustless. 
censes and information apply at the Company's office, 


Works, 








Tngersoll 


For li- 


WANTED.—By an educated young man with thcr 
ough knowledge of mathematics, a position with an 
engineering er surveying company where prowo- 
tion is the reward of industry. Address F. #tew- 
art, 1408 N St.. Wasbington, D. C. 52,1 

SITUATION wanted by an honor graduate in civil 
engineering. Experienced on R. R., also designing 
and lasing out towns. Good draughtsman andquiok 
with transit and level. Aset, Kng. on construction, 
south or West preferred. tox 10, Auburn, Ala. 

52-3t 


WANTED.—A civil engineer, who for the past ten 
years has been actively engaged on railroad loca- 
tion, construction and ma:ntenance, in all grades 
of service, from rodman to resident engineer, de- 
sir.s an engagement as a division or resident engi- 
neer. Is familiar with the best of American rail- 
road practice. References to Chief Engioeers under 
whom he bas served will be furnished. Address 
DIVISION ENGINEER, care kngineering News. 


52.26 
BONDS — Wanted, to 
Purchase, Water, Gas and 


Street Railroad Bonds 
OF DESIRABLE ISSUES. 
Correspondence Solicited, 


COFFIN & STANTON, 


eo 
72 Broadway, New Yo 





WANTED.—Position by a young engin er, who 
is agood mathematician, designer and first clase 
draughtsman and convers.nt with the following 
works, Rankine, Trautwine, Wellington’s R, R. 
l ocation, Johnson, Dorr, Brough, Henck, Searles, 
Smith's Topography, Warren's & MoCord's Draw- 
ing. Own’'s fine engineer's outfit. Address 
Civil Kngineer, Washington, Mo. 52-9 


WANTED.—A good draughtsman to make nice 
tracings of bridge work for about 3 weeks’ Should 
be able todo good lettering. Address BY LETTER 
onty. LEO VON ROSENBERG, 3% Broadway, 
New York, 62-1t 


experienced in srcbitectural iron work. Address| WANTED.—A glinet as Buptriitendent of Water- | 


Works on a finished system or construction 15 years | 
practica: study on the constuction of water-works 
in sll its details, the management and care of the 
same. Oan make estimates of cost is a hostler in 
toe manageme t ofa large force of men. Address 
THOMAS P. CONNERY, Montvale, Mass. 6&2-4t 


35 Broadway New York. 


WANTED.—A young civil engineer desires position 
on construction. Good techni.al education and ¢x- 
perience on construction, as !eveller, draughtsman, 
and assistant in charge. Kxcellent refe, ences. 
Address B., care Eng. News, 50-3t 


WANTED.—A yoong man baving had some experi- 
ence in office and fie d work (in City end country) 
wants position as assist nt draughtsman or clerk. 
Willing to go anywh:re. Salary no object at begin- 
ning. Addre:-s W.T., Eng, News office, New York. 

50 3t 


AN ENGINEER WITH 8 YEARS’ EXPE- 
RIENCE desires position as Division or Resi¢ ent 
on Cons. rnction, or as Engineer in charge, or in- 
strument-man on survey and location of Railway 
Will rod, or inspect timber, if cannot do bet- 
ter. References. Address H.H.TUBBS, E:khorn, 
Wisconsin, ee 50-31 


WANTED, 2,000 rock men, 600 tunnel men, 500 teams 
and a number of cooks, blacksmiths, carpenters, 
teamsters and stone masons at the following scale 
of wages: tannel men in headings, $2.50 per day: 
on the bench, $225 per day; outdoor men, $200 
per day;, blacksmiths, $3.00 per day; gang bosses, 
$3.00 per dey; carpenters, $3.00 per day; stone 
masons, $450 per day; [talans, $200 per aay: 
wheeler holders, $2.25 per day; plow holders, $2.25 
per day; teamsters, $30 per month and board; 
cooks, $65 per month and board; board, $5.00 per 
week; teams, $3.50 per day. WM. GARLAND 
contractor for Bear River Oapal. Collimston, Utab. 
Oct. 9, 1888. : 42- 


AN ENGINEER with a large and varied exper’. 
ence (15 years) in both the survejs and construc- 
t.on of railroads, having held th. position of Resi- 
cent, Division, and Prio. Assist. Eogineer, desire, 
an engagement. References iuroished to forme, 
employers South preferred. Address‘ V" this 
office 52-3 


Monopolies and the People. 
By Cras, Wnittina Baker, C. PF. 
Price $1.25 


A timely book on an important subject 
treated in a most interesting manner. For 
rae 
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~ New and Complete Systems for Haniling if Materials, 


The Brown Patent Cable Tramway : ystem. 

The Brown Patent Suspended Beam Tramway system. 

The Brown Pa‘ent Bri Tramway system. 

The Brown Patent Shed Tramway system. 

The Brown Patent Warehouse Trumway system. 

The Brown Patent Sewer Machine Tram way system. 

The Brown Patent Continuous Elevated Tramway system 

The Fayette-Brown Patent Automatic Furnace Hoist. 

The accompanying cut illustrates tae Sewer Machine Tramway syrtem, for handling ma 
terial excavated from trenches, sewers, etc. 


THE BROWN HOISTING AND CONVEYING MACHINE CO. 
Cleveland, Ohio, U. SB. A. 
MANUFACTURERS AND SOLE PROPRIETORS OF THE PATENTS. 








" 


' 


— 3 Applications and Designs under which the Brown Hoisting acd Conveying Apparatus 


the various Tramways for it are built. 
yet 


WHY DO YOU CONTINUE TO USE COAL? 


THE AERATED FUEL COMPANY'S SYSTEM 









24 py eee = Teeter Is better, cheaper and safer for Welding Temper 
== « Apparee ae es Las east ing, Brazing, &c., &c. Nothing but air and 
<a es 7 ~~~! crude oil used. No steam jet. This is the only 
== s system indorsed by insurance companies. All the 
= oil is below the fires—(see cut)—In use over two 
ro years and can be shown in hundreds of places 
ro among which are: St. Louis Shovel Co.; Ashta- 
4 bula Tool Works; U. S. Cartridge Co.; Black Dia- 
== : mond File Works; Dominion Bridge Co.; Fayette 
Po el R. Plumbs; La Chapelle Glass Works and Ottawa 
ee , v ‘ Flint Glass Works. 

= ? : 

ae ap T, : 

= 1) This System is not an Experiment ! 

bo =| ll 10 to 75 per cent. saved in Fuel; 20 per cent. in 


increased quantity of work: 10 per cent. in im 
proved quality; 25 per cent. in labor. 


HHH 
| ed 
S 
| 

i} 
j | 
1) 





Learn what users think of our system by writing to 


W. S. COLLINS, (Licensee,) 


171 Broadway, New York 











THE CROSBY WIRE ROPE CLIP.) . GEO. H. BREYMANN, 


The Cheapest and most effective . . ° 
WIRE ROPE FASTENING submarine Engineer & Diver. 
property ; 


IN THE WORLD. 
AMERICAN MAN’F’G CO.. 
ST. PAUL, MINN. 

We pay freight to all points nthe United States. 


Laying Submerged Pipes tor Water, Gas and Sewerage a Specialty. 
Estimates and Consultation promptly given. Correspondence solicited. 


OFFICF: ROOM 1, KING’S BLOCK, TOLEDO, OHIO. 


| FOR SALE CHEAP. 


oe 





Send for Price-List. 











VALLEY DUPLER 
BOOTH BROTHERS AND HURRICANE ISLE GRANITE CO.. | 











O¥ NEW YORK. 16-198 sa STANDARD 
Incorporated under the Laws of the State of New York as a full Liability Company, | A ndola or 

WM. BOOTH. Provident. | OFFICE, 60 Bank Street, New York. | mtstone Hsint, Hastie, Conn. ars. 

JOHN BOOTH. CONNECTICUT OFFICE, New London. | fons Gove Tentnne Herbs Me | 24 ft, long; sides and ends, 30 in. high ; 314 in, | 

JOHN DONALDSON. | MAINE OFFICE, W.S.WHITE, Manager) | S.ars Point, St Genres Me x7 in, journals; 8 wheels, 33 in, diameter ; dis | 

W. &. WHET. Rockland, Me. Granite Island, Vinal Haven, Me. | tance top of rail, center of draw-head, 3} in. 

On Estimates furnished for all kinds of buildi k and beavy masonry. Paving Blocks | 1a"dv for delivery tn every direction 

i mal urnished fora nas 0 nilding work an eavy masonry. avin OCKS |. 

terial te any euantll. e Will be sold in lots and on terms to suit pur- rT : " 

chasers. pub — ' 
Send for Catalogue No. 11; circulars Nos. 25 

and 9%. Address, vale Pimp Co., basthampte. Mass 





cAstouD 108s can Union Dredging Co. | A.S.MALES &CO., 


ROSS & SANFORD. 15. 16 & 17 Atna Building FOR SAL Locomotives, Rails, 


Builders af Inks and Bridges | | CINCINNATI © - Boilers, Dug Saas, Holaters, 





nes, De Ta 
~ | Crushers, amps, Drills ital Rails 
seh Res in good order. Excavator, Steam 


Cable Railways. | food ‘onder. Excavator, Steam 
E. SAXTON, Contractor. | 754+ you want. 








w. 6. HIBOLETON, 
Now building 7th St., Cable Railway, Wash- Sy HF 
ington, D. C. 
KANSAS CITY MO. 
—____ KANSAS CITY MO. __ | Hlogsae Tunnel Route, 
F'or Sale. 
3 Hoisting Bogines - FITCHBURG RAILROAD. 
Cortractors FoR DREDGING aAxp Har- . 4 to eae. Short line between the East and West. 
BOR IMPROVEMENTS. River & Harbor Improvements,| 3 tragiors L - Sleeping and drawing-room cars on all ex- 
1 
Fuller Buildine, Jersey City. N. J. 84 PINE STREET. ‘| 4 Edison Dynamo 480 lamps 16 C. P. Capacity 7. rR. WATBOWN, 
South Gay 8t., Baltimore, Md. 1420 New . 25~88 in- Gauge Dump Cars GENERAL PASSENGER GENT, 


York Ave. Washington D. 0. — J. C. SAETON, 69 Brosdway, New York. Ser ca a8 
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414 Seamsioni THE MARION STEAM SHOVEL Co.., 


Barnhart’s Steam Shove 
WRECKING CARS, DREDGES, RAILROAD DITCHERS, and BALLAST UNLOADER 


AU of our Machines guaranteed to give entire satisfaction, otherwise may be returned 
atour expense. 








For further tnformation, 
Photographs, Catalogues 
and Discounts, Address, 


THE MARION 
Steam Shovel Co. 
MARION, OHIO. 





SAN FRANCISCO OFFICE: Geo. W. Barnharnt, 4 Sutter Street. BAR*SHARTS PATENT RALLAST HPNTNADTY 


EIOISTING ENGINES LIDGERWOOD MFG. CO. 


MA OCTUR: 
We carry in Stock the Celebrated ee cies 


LIDCERWOOD HOISTING ENGINES. 


Over 5000 Engines in use. 
96 Liberty St., New York. 
34 and 36 West Monroe St. 
~ Chicago, Vil. 


197 to 203 
Congress St., 
Boston, 















{ 
GATES ROCK CRPEUEES. 
Atlas Engines and Boilers, | 






WORTHINGTON PUMPS, WIRE CABLE, ETC. 


THE SIMMERLY DERRICK. Heine ATLAS ENGINES. 


Hoisting : SOLE NEW ENGLAND AGENT 


.-H.HOUGHTON, 2or- ; 
Engines & J TON, 201-203 Congress St 








This is a revolving Derrick which makes a perfect circuit 
from either right or left. It can be worked from a poet 
or Steamer same as on solid ground. It is adapted for the 





hoisting of stone, iron ore, coal or any material, and. can be 1 
used i with or without the bucket. Capacity in one lift ranges | Boilers. ere Rock Detii, Wire Bose, Se. 
from one to five tons. | 





Further particulars on application to TEE VICTOR ESCAVATOR. 


We are now prepared to show, by nrrefutable proc fs, that our Excivstors are way (a long way-) abead of 


* 
Sr m merl De rrick Co aliour competitors. It received the highest premium, in the face of the powerful opposition of two rings who 
S95 conspired to beat us. 
1C!t CENTER ST., CLEVELAND, OHIO. eS 





Tt is now adr itted by all whe 
heve used the different k nds of 
Excavators that the Victor 1s the 
best one on the market. It is the 
most powerful, quickest workiog, 
most durable ee proporti ned, 
easiest. wae led, fewest parts, 
least likel et out of order 
and there ie the least expense 
to keep up, and the cheapest, 
everything considered 

construction is simplitied 
patented devices which avoids 

all complications. It ba: the 
apy excavator in 

the cou Its high crane 
a lows it to dig 7ft. below grade 
and can be lowered down in 3 
minutes to pass low bridges when 
runn ng over the road. It ha<« 
loaded on to flat cars 3,120 yds. in 
10 hours, and can excavate any 


kind of material that can oe ind by any other Excavator e ert. 1, and more of it. Send for [llustrated Oata- 
| logue. 


TOLEDO FOUNDRY & MACHINE CO., TOLEDO, O. 


INDUSTRIAL WORKS 


BAY CITY, MICH 





JAS. H. BLESSING, Prest. JAS. CLARK, Vice-Prest. JOHN K. HOWE, Secy & Treas. | 


Osgood Dredge Company, — 


37 State St, ALBANY, N. Y, 





Dredges, 
Ditching Machines, 





Derrick Cars, 





Excavators. 


Cranes, Dredyes 
Wrecking Cars, Steam 
Shovels, Pile Drivers 
Turn Tables, Transfer 
Tables, Hoisting n- 
gines, ‘Rail Sawing Ma 
chinery. Freight Co»- 
veyors and Elevators. 








New York Agency, OFFUTT & CO., cor. Church and Rector Streets. 


STANDARD GRAVEL AND HARD PAN 
EXCAVATOR, 


MANUFACTURED EXCLUSIVELY BY 


# John Souther & Co, 


BOSTON. 
Earth displaced at ONE QUARTER 
LESS EXPENSE than by any 
otner machine. 


M. BEATTY & SONS, 


WELLAND, ONTARIO. 


DREDGES, DERRICKS, STEAM SHOVELS, 


HOISTING ENGINES 
Horse Power Hoisters, 


and Stone Derrick irons. 


Centrifugal Pumps and other Contractors 
Plant. 







OTIS & CHAPMAN 
| 





To whom wanay Pees as . ene tae 
here tib ueed is pateut. impro cavators the ——_ 
twenty years, in all kinds of earth Srcatedioa. and believe ci eae the 


tor in use, and the on that k successfully in bard pi ote "i hae ex 
and put into a five ion verde “ander one 40 is Woe: 
witb two of these machines I loaded from seventy to moti 
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THE SSS Seen mines 


THOMSON-HOUSTON | 3.0.20 “iia 
E L ECT R i C Efficiency and Economy of Oneration. 
RAILWAY SYSTEM. we ome wacrs 


er 


- Searne Ktectric Raicway & Power Co. 


Receipts of four Cars, June, 1889, $5,203.00 Operating Expenses, June, 1889, $2,086.20 


TOTAL OPERATING EXPENSES INCLUDING SALARIES, FUEL AND REPAIRS 
ONLY FORTY PER GENT. OF GROSS RECEIPTS. 


THE THOMSON-HOUSTON ELECTRIC CO.,, 


620 Atlantic Ave., BOSTON, MASS. 148 Michigan Ave., CHICAGO, ILL. Wall & Loyd Sts., ATLANTA, GA, 


THOMSON ELECTRIC WELDING CO. 


WIRE CABLE WELDER. 











OWNERS OF THE PATENTS OF PROF. ELIHU THOMSON, AND MANUFACTURERS OF MACHINES FOR 


Welding, Brazing, Shaping, Forging, etc, of Metals by Electricity. 


General Offices: 89 State Street, Boston, Mass. Works: Lynn, Mass. 
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i MOON SAME. PHCENIXVILLE BRIDGE WORKS. -=|22==="" 


Pheentxvilie, 
ENGINEERS AND BUILDERS OF _ 
All work done on the premises— 


from ore to finished bridge. Bridges, Viadaets, Roofs, Tarn-Tables, Elevated Railroads, hE panies is eallod to our Mlestrasee “iitac, ‘ot 


eae Designs,” showing the various styles of irm 
OCE4N PIERS and all Structures of Iron and Stee! —| 24 Stee! Railway Bridges, Viaducts,ete. that 
| we have constructed and are prepared to. on- 
A y IKE AY struct and containing our “Standard &y.../9. 
PNUANIZNIZAI cations” which we will mail to any person rea 
quiring such structures. 








CAPACITY OF 
BRIDGE WORKS | . 
40,000 tons | se 








NM Up 
LN LANL AN 4B 








= PP fe A Estimates and special designs will be 1,. 
Ie Bes a OD a . ___._a90f1......2_._ nished on applicati 

Dapencaresintclnen NOUN sree sccinsipscandioeciirenco SEO FE nn — weno nen 190 Fo. -- nanan ay ™ a 
DAVID REEVES, Pres. ADOLPHUS BONZANO, V-Pres. & Chief Eng’r. WM. H. BUR, Eng’r of Construction. WILLIAM H. REEVES,Gen. Supt. 


SOOYSMITH « COMPANY, 


(INCORPORATED.,) 
CONTRACTING | HNGINEIERS. 


Design and build in any part of the country 


x. BRIDGE PIERS, PNEUMATIC CAISSON FOUNDATIONS, TUN- 
, NELS, MARINE PIERS, DOCKS, LIGHTHOUSES 


AND ALL KINDS OF ENGINEERING CONSTRUCTIONS. 


TELE FRBEVSZING METEOD 
-- now in use by us, and for which we control the American Patents, makes 
t., by the construction of subaqueous tunnels, deep foundations, shafts etc., prac- 
4% ticable in soft or water bearing ground and to depths hitherto unattz tinable. 
Main Office, No. 2 NASSAU! STREET, NEW YORK. 


BOSTON BRIDGE WORKS. a FRANCISCO BRIDCE COMP’ Y, 


D. Hs ANDREWS, Proprietor. 70 KILBY ST.. BOSTON. MASS. Engineers and Contractors 


Highway and "Railroad Bridges 
Sub and Superstructure, 


MARINE PIERS, 


Serew Pile Foundation, Pil- 
Driving,Contractors for Rail- 
roads and Public Works. 


Designs and Estimates Furnished 
Office: 42 Market St. 


SAN FRANCISCO, CAL. 


J. MeMULLEN, President. 

WALTER STANLEY, Secretary 
GEO. W. CATT, Chief Enginee: 

CORRESPONDENCE SOLICITED. 


Rochester Bridge & lron Works 


DESIGNERS AND BUILDERS OF 


Wrought tron and Steel Railway 
BRIDCES. 


Both permanent and draw Spans; aleo 
Elevated Railr ron Vi igdusta, 
a i ee) TU eae Aug rders, Roots, T sak. 
and ral Iron Woe for Buildiags: 
sis0 Coutiaucus veted Wrought Iron 
Pipe with Expansion Joint. 


per annum. 


FRANE T. DAVIS. Troas 












DESIGNERS AND BUILDERS OF 


Railroad = Bridges and Heavy Wrought ron Structural Work. 


OF EVERY DESCRIPTION, 


SUPERIOR WROUGHT IRON TURNTABLES A SPECIALTY. 


Works on Grand Junction Raliroad. Annual Capacity, 10,000Tons. 


L.M.Pitkin, Prest, F.L.Chamberlin, Secy. H.P.Hepburn, Eng.& Gen. Agt. C.F.Lewis, Eng of Con. 


The Variety lron Works Co., | 


sense ar, CLEVELAND, OHIO.  gomen 


Hamilton St. near Case 


CAPACITY OF WORKS: 


1,500 Tons per Month. 
JOHN F. ALDEN, Proprietor _ 


Rochester, 


MANUFACTURERS OF 


Steal and iron Bridges, Roofs, Turntables, Buildings and Structural Iron Wok, | 
THE PITTSBURCH BRIDCE CoO., SHAILER & SCHNICLAU, 


wo agiswere te ENGINEERS AND CONTRACTORS ee 
Iron Bridges, Viaducts # Buildings. . Bridggs, Buildings and Substructures, : 
' THIRTY-SIXTH ST., PITTSBURGH, PA. 


Rooms 609. 610, 611, Phenix Building, 138 Jackson St., Chicago, Ill, 
DANIEL R, COFRODE. LOUIS P. EVANS, 


COFRODE & EVANS, THE MASSILLON BRIDCE CO., 


ENGINEERS & CONTRACTORS [so sscuraccensonsigstoos tasers 


Design and construct tides and Viaducts of Wrongha Iron, Steel, Cnnhiaiieen and Wood 
Designs furnished if required, 


Also Tron Turn T:; Roofs and Buildings, and General Structural Iron Work. 
Chicago Office: Room 67, Calumet Bidg.. 19! La Salle St. 
Raliroad Bridges and Trestie Work. Mill and Factory Buildings, etc. 
POTTSTOWN, PA. 


Toledo Office: - - Rooms 1 and 2 Darst Block. | 
WILLIAM ©, LIVENGOOD, GEORGE P. LIPSCOMB, 


LIVENCOOD & LIPSCOMB, WEEE setcmor 


CONTRACTORS. LEAVENWORTH, KAN. 
Bridge and Trestle Work, Docks, Buildings, &c. A. J. TULLOCK. 


ERECTION OF IRON WORK A SPECIALTY. 
Office 328 Chestnut St., Room 35, Philadelphia, Pa. PROPRIETOR. 
MANUFACTURERS AND BUILDERS OF 


C. C, MORRISON, President, J.C, MORRISON, Secretary, 
-Wrought Iron, Steel, Howe Truss 


THE COLUMBIA BRIDCE CO., — 
ENGINEERS AND BUILDERS Sea, 


Of kh i Stee! Ratiroad and Highway Bridges, Viaducts, Trestles, Roofs and Turo Tabica, Px. 2: Spens, 200%each es . 
ees Combination eat Wood) Stone Arch and Wire Bridges . By 2 Ses Piers,Substructures, Foundations, 


OFFICE AND WORKS, LOUIE STREET, ° ° DAYTON, OHIG. ont os Etc..kita, 
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ING. IRON BRIDGE «& MEG. Co. _ 
, COL.ETVHLANDYD, OHIO. 


bron STEEL AND COMBINATION BRIDGES 


ROOFS, TURNTABLES, GIRDERS, WELDLESS EVE BARS AND STRUCTURAL IRON WORK. 






























- ZENAS KING, President. HARLEY B. GIBBS, Treas, A. H. PORTER, Engine 
co idSRh EREENTE AMeay.cn tau ethane JAMES A. KING, Vice-Pres. H. W. KING, Secretary, FRANK C. OSBORN, Eng 
I Y O Ea pe. BE ~ JAMES NEILSON, Pres. J. M. MACDONALD, W. L. COWLES, CH. Enc 
NI N BR I DG CO. L. E. COCHRAN, Vice-Pres Gen’. MANAGER B. F. BOYD, Sec. «a TACAS 
a —_ 7 : a Pea =. = 


jhe Youngstown Bridge Co., 


MANUFACTURERS OF 


IRON RBRIDG BS STEEL 
IRON ebahiieamees WORK. sili ROOFS AND sete TABLES. 
YOUNCSTOWN, O. 


ea eect ent nestnriciaaiaer see eae emeiomenn 
ELLERY COLb\. FLVCH, VON, Engr. 
FRANK CONGE R, Vi .° Pre Pst. x it te L CAMS Se “y. I WN. “ii INT ON Sup’ t 


Groton Bridge & Mantfg. Co., 


BUILDERS OF 























C., MACDONALD, Cc, 8. MAURICE GEO. 8. FIELD, FDMUND HAYES, 


4 Civil Engineers, and Constructors of Iron and Steel V/ | 
Bridges, Vicducts, Roofs, Elevated Railroads, yt Piers, Etc. RAILROAD AND HIGHWAY BRII IGES, 


> 
Works, Athens, Pa,, Capacity, 15,000tons. Works, Ruffalo, N. Y., Capacity, 15,000 tons. V iaducts, gone sos ar cae — W — etc. Die 
UNION BRIDCE CO, | BROADWAY, N. Y. orge uye bars, an pset KNodsS a spectaity. 
MainOffice and Works, CROTON, N. Y. 


Pp BKB N N B R I ]D (x > cE O ba Southern Office, 646 B St.,8,E. WASHINGTON,D.C, Western Office,0 WOSSO, MICH. i 
Tt gaol . oF AoE, PA. R BRI DGE 
NTRACTORS AND MANUFACTURERS OF oO 
TRUSS AND SUSPENSION BRIDGES, STRUCTURAL IRON WORK. | ¢Mo EWo 


eS - ADDRESS, WILMINGTON, DELAWARE. 
J. W. SHIPMAN. M. E. Eastern Agent, 59 Tribane Building, New York, N. Y. Ee 


F. HARRIS, C. E. South ° t, 26 
outhwestern Agen Merchants Exchange, Dallas, Texas. ANSE 


wy Boa I ADIGA 44 
















Masse 






NDaXEX 





ay ri 
W. M. LEVERING, W, A. GARRIGUES, 


LEVERING & GARRIGUES, 


DESIGNERS AND BUILDERS OF 


* BRIDGES and BUILDINGS » 


218 SOUTH FOURTH STREET, PHILADELPHIA. 


“WROUGHT iR0N 


AB, Abbott, Free, : D.Hammond, 
Yigo- é 3 yantt, Sec’y 


tetera" | THE VERMONT CONSTRUCTION CO. 


ran Briges & Hoh. 'Railroad and Highway Bridges. 


sand Mex xico. Iron Roofs, Turntables, Girders, &c. 


J. F. BAILEY, MILWAUKEE BRIDGE & IRON WORKS, 


Open Hearth Steel Plates and Bridges, Roofs, Substructures. | 


Bars, Blooms, Billets, MILWAUKEE), vv1s. 


and Wire Rods d d 
Steel Rivets and Rivet Rods. ff Chicago Bridge & Iron Co., 
443 Rookery Bidg., CHICAGO, ILL. 


ALSO GENERAL SALES AGENT FOR 
Iron and Steel Beams, —— Works: 1:05 & 106 Streets, Reck Isiend & Panhandle Raliroad. 
SUCCESSORS TO 


Angles Tees and 
Universal Mill rill Rolled Plates, KANSAS CITY RRIDGE & IRON’ CO., KANSAS CITY, MO. 
HORACE E. HORTON, ROCHESTER, MINN. 


OF AMERICAN [CAN MANUFACTUR 
MANUFACEURERS OF 


BRIDGE. AND SHIP IP BUILDING MATERIALS METALS for STRUCTURES. 


257 South Fourth’ Street, ‘Philadelphia, Pa 








ees G mec sewer 
Wi LIAM SELLERS, vic c-raees 
WurtamF. Seuens: ane crer 
Wietiam H.ConMeie, Tecasunen 
F.WAHETSLER cuncuseme Acanv, 


DESIGNERS ANDO BUILDERS OF IRON ANDSTEEL STRUCTURAL WoRK. 
Manufacturers of Hydraulic Forged Eye Bars Upset Rods, 
Sleeve utsrand Turntables. 
DESIGNS AND ESTIMATES FURNISHED UPON APPLICATION. 


Cnynr1¢caco Orrice 


MAJOR BLOCK 
A GOTT U18@ , Commusre Encenta 


Main Orricz & Worxts 
Eoce Moor, DELAWARE 


oem memp gone se oe 
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Steel, tron and Combination Bridges.— Masonry and Metal Substructures, 
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J. F. ANDERSON, 


(ATCHAFAL A/a BRIDGE, TEXAS PACIFIC RAILWAY.) 


SPECIAL TIES 





AUTOMATIC DREQGE FOR 
Sinmine CvLMOERS 


ANDERSON ct BARR, 


AND » CONTRACTORS. 





C.C. BARR 








Mf nuoson’ iver tuNnec, , 


Pneumatic Work, Deep Foundations and Tunneling in Soft Materials, 


CONTROL THE PATENTS FOR THE AUTOMATIC DREDGE AND ANDERSON SYSTEM OF TUNNELING. 
Address 


240 1lth STREET, JERSEY CITY, N. J. 


THE PHOENIX IRON CO.|SMITH BRIDGE COMPANY. 


410 Walnut Street, Philadelphia. 


MANUFACTURERS OF 
CURVED, STRAIGHT AND HIPPED 


WROUGHT-IRON ROOF TRUSSES, BEAMS, GIRDERS AND JOISTS 


and all kinds of Iron Framing used in the construction of Fire-Proof Buildings 
DECK BEAMS, CHANNEL, ANGLE AND T BARS 
Curved to Template. largely used in the construction of Iron Vessels. 


PATENT WROUGHT-IRON COLUMNS, WELDLESS EYE BARS, 


And all shapes used for Top and Bottom Chords Posts, Tie-Rods, etc., for Bridges 


Railroad fron, Street Ralls, Rall Joints and Wrought-Iron Chairs. Refined Bar 
Shafting, and Every Variety of Shape Iron Made toe Order. e 


“ane and Specifications furnished, Address DAVID REEVES President 
J, A. L. WADDELL, M. Am. Soe. C. K. W. DUNBAR JENKINS, M. Am. Sve. C, Ey, 


CONSULTING BRIDGE ENGINEERS. 
Keith & Perry Bullding, Cor. Othand Wataut Sts., Kansas City, Mo. 

Are prepared to make, at short notice, complete Topographic and Hydrographic Sur- 
veys, Soundings and Boringsa to Bed Rock, for Railway and Highway Bridges across the 
Missouri, the Mississippi and other Rivers. ‘Also make complete detail drawings, estimates 
and specifleations for Substructure and Superstructa’e of Large [ron and Steel bridges and 
pay especial attention to the economic designing of same. Pneumatic Caisson and deep 
and difficult’ oundation work a specialty. Thorough ae made of old and new 
Bridwes. Ircn Viaduct, Trassses and Roofs designed ard caleulated. 

Correspondence solicited. 





The Lane Brothers Bridge & Construction Co., 


IRON AND STHDL 


Bridges, Jails # Court House Work 


NEW ARE, OHIO. 


SPARKS &©& EVANS, 
CONTRACTORS 
MASONRY A SPECIALTY. 
No. 436 Walnut Street, . - - - Philadelphia, Pa. 


DIXON’S (224; PAINT 
GRAPHITE 
For all exposed wood or iren surfaces, will last 10 to 15 years. 


Covers more than double the surface of any other paint. Is unaffected by heat or cold 
dampness, salt air, rust, sulphuric acid water, or any acid. Not only durable, but beautiful, 
Send for circular and prices, 





JOS. DIXON CRUCIBLE CO., JERSEY CITY, N. J. 


Watts Cook, President. W. O. Feyerweather, Treasurer. F, A. Leers, Engineer. 


PASSAIC ROLLING MILS COMPANY, 


Works at PATERSON N. J. New York Office, 45 Broadway. 


BRIDCE BUILDERS. 


; Wreughe h -Iron Railroad and Highway Bridges, Viaducts, Roofs, Depots, Turntables, Ele- 
vate 

i ipalkotanres of all kinds of Iron Work for Bridges and Buildings. Plans and Esti- 
mates furnished 


CHAMPION BRIDCE CO., 


WILMINGTON, ©. 


lron and Steel Bridges. 


VIADUCTS, SUBSTRUCTURES AND STRUCTURAL IRON WORKS. 


M.S. CARTTER & CO.., 


ENCINEERS, 


BRIDGE BUILDERS & CONTRACTORS 


Laclede Building, ST. LOUIS, Fourth * “"e Sts. 


TOLEDO, OHIO. 


Railroad and Highway Bridges, | 
D. S. COFRODE, 7 ) 


CONTRACTOR FOR THE BUILDING OF 


DOCKS, 
WHARVES, 


TR ESTLES, PILE DRIVING, 
Iron and Wooden Bridges and Buildings. 


Main Office, 76 Montgomery St., Jersey City, N. J. 
Branch h Office : 136 South Fourth Street, Philadelphia. Pa, 


R.P.& J. Hi. STAATS, 


ENGINEERS AND CONTRACTORS. 


Docks, Bridges, Trestles, Buildings 


35 BROADWAY, NHW YORK, 
LANE BRIDGE and IRON WORKS 


e/a re 


EDWIN THACHER, 
Engineer and Contractor, 


For Iron, Steel or Combination Bridges. Viaducts, Roofs, Turn-tables, ete. Designs 
Estimates and Proposals furnished on application, Reviews of and Reconstruction of old 
Structure, Work undertaken either as Engineer or Contractor. 


258 WEST MAIN STREET - - - - LOUISVILLE, KY. 


THEODORE COOPER, 


Consulting Engineer, 


No. 35 BROADWAY, NEW YORK. 
Bridges Elevated Railroads, Station and Shop Buildings, Piers, Ferry Houses, or othe: 
structures. Foundations, general or deta‘l plans, estimates, specifications, and superirten- 
dence of construction. Reports made upon existing or proposed structures. 





Etc. 


























Chas. Kellogg, Prest. Robt. Grimes, Vice Prest. Walter Howxhurst, Treas. W.5S, McCord, Secs. 


ELMIRA BRIDGE CoO., 


(LIMITED.] 


ENGINEERS AND MANUFACTURERS. 


Steel and iron Bridges, Roofs & Turntables. 


ELMIRA, N.Y.) . 


NEW YORK OFFICE: 
18 BROADWAY, 


OFFICE & WORKS: 
BIMIRA, N.Y, 
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BNOTT 


Elevator Dredge 












Jos. H. Corropr. Francis H. SAYLOR. 


Philadelphia Bridge Works. 


Send for our 1890 Catalogue. 


Vulcan Iron Works, 
CHICAGO, ILL. 


COFRODE & SAYLOR, 


CIVIL ENCINEERS AND 

























From a photograph on Wind Lake Canal Cu- 
L pacity,2500 yds. Cuts straight orslanting bank, 
Specially adapted for canals and ditches snd 
when — is to be conveyed long distances 
em in one handling. These machines guaranteed 
ALFRED J. MURRAY to give entire satisfaction. 
Dredge building. Drainage of Marshes and 





everfiowed landa specia!’ y. 


TIMBER, PILES, DOCK LOGS, 


AND SPARS. 
16 BEAVER STREET, NEW YORK. 


Telephone and Telegraph Poles a specialty 
Telephone, No. 982 New 


WORKS: 





OFFICE: 









MACHINES FOR HIRE. 


&. KNOTT, Waterford, Racine Co., 
Wis. 


L. LINCOLN, Jr., 504 Chicago Op- 
era House Chicage Iii. 


| | Drainage and Irrigation, 
) nh J bt \ \ Filling Land, Levee Work, 
[ Harbor Work, Etc., Etc 
| Railroads, Contract Work, 


Stripping Coal and Ore, 
Brick-yards, Highways, 
Etc., Etc: 











257 S. Fourth St., 
PHILADELPHIA, 
PENNA. 


POTTSTOWN. 
PENNA. 

































heel ore 


vs Zi 


Elevator Dredge at South Chicago, Ill. 


BUCYRUS FounpRy AND MANUFACTURING CO, 
BUCYRUS, - - OHIO. 


o ae ey ema ete 
ee 
‘ 





uae om PILE HAMMER, 


The most eifective and 
economical 





JOHN C. GOODRIDGE. Tr., Presiden 













aes : 2 PILE DRIVING 
113 East Twenty-Fifth Street, New York City. = Machine ever Construc- 
rove B ted. Simple in De- 








sign, Easily @pera- 
ted, not liable to get 
out of order, Messrs. 
Ross & Sanfoad, of Jer- 
sey City, say, 

“In aday of 10 hours 
we drove 121 piles with 
your machine, having 


a 
4 & 


Arches, Abutments, Bridges, Piers. 
Culverts, Tunnels, Dams, Foundations. 


Built or Repaired with Beton 


RECONSTRUCTION OF OLD WORK A SPECIALTY. 
Estimates on Application. 


CAVANAGH | URIE DREDGE. LATEST IMPROVED. 


ee eee 


10 oseg prog 


an average penetration 
of 17 feet in sand and 
oyster shells; and the 
best days work of 
,10 hours with the 
MS ordinary = dri- 
= ver was 63 piles.” 


‘SAZIS WAOA NI AACVA 





= 
= Manufactured ana 


‘WIT panos 
ST 10 BI AJIT 03 esvedwo 103-0 PUE OZ 


Absolute in its actions in any position. 
Under complete and instantaneous control 





SSUPERIOR 10 ANY JACK NOW MA DE. 





/ ® eae sold by 
ENELT & EISENHARDT Mkrs. 
Sheet Pile Driver. 1306 Howard St., PHILADELPHIA. R. J. & A. 8B. CRAM, 
| i roofline indisaiiibtadanctpipiilhaiinetiaamecls ties 80 Criswold St., Detroit, Mich { 


sj (MORRIS & CUMMINGS DREDGING COMPANY, 
Office 45 Duane St. New York. 


Machines leased and State HOISTING ENGINES. 





licenses, 





FOR SALE BY The le of Ladder causes the action of 


bat O} ucket material at any one time. 
5 Guaranteed to produce one cubic yard per 
miaute with T noes engive and 
require services of one man to 
Beue j mach 
¢ 


ine. Can arrange for end or e 
ti t of 


on 
6p Devomhirest, (ahaa 
URIE DREDGE MPG. 00, 


BOSTON. Gtetion A, Bases City, Mo x sce een Det ap Wt Ter 
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—— OHIO VALLEY FIRE CLAY COMPANY, 


CHAS. ANNESS, Prest. ROBERT W. LYLE, Vice-Pres. & Secy 
MANUFACTURERS OF 


The Anness & Lyle Man’ ig. Co., 
WOODBRIDGE, W. J. iba SEWER Z PIPE 


Flue pipe and Flue Linings, Fire Brick, 
Ground Clay, Tile, and all ire Clay Pro- 


ducts. 


TORONTO, Jefferson Co., Ohio. 





MANUFACTURERS OF 


Vitrified Salt Glazed Sewer Pipe, Sera: TORONTO, Jerson Co, Ohi. 
Fire Brick ofa Shapes nd Sis. Pittshuroh Sewer Pipe and Fire Clay Co, 





aLso MINERS AND SHIPPERS or 
MANUFACTURERS OF 


Fire Clay, Fire Sand, Kaolin, 
Vitrified and Salt Glazed Stoneware Sewer 
and Culvert Pipe, also Stove Pipe 
Flue Lining, Lawn Vases 
and Fire Clay Pro- 
ducts generally. 


Sagger Clay, ete. 


FIRE MORTARin BARRELS or BULK 





Output per day 11-4 miles Sewer Pipe and 30,000 Fire Brick. 
SEND FOR OUR ILLUSTRATED CATALOGUE. 


Intermittent Flush-T anks. 


We manufacture the only automatic siphons operating without moving 
parts. Send for illustrated catalogue. 


T. D. HEA LEA, Prest. GEO, BEOK, Supt. & Treas. T. J. EVANS, Sec’y & Gen Man 
FLUSH-TANK COMPANY , 
ean ee Uhrichsville Fire Clay Co., 


JAS H. HARLOW & CO,, 


PRINCIPAL OFFICE AND WORKS: 


NEW BRIGHTON, PA. 





MANUFACTURERS OF 


Vitrinea Sewer Pipe 


Porter Mfg. Co., \imites. | 


















s ‘ Flue Linings, Fire Brick, Srain Tile, and ali Fire Clay P ‘ 
ee ee, ss niiniciaiictini OHIO. — 
Builders of AND ’ 
CONTRACTORS 
ae, Drain Pipe, C Ww BOYNTON —— ptiing 
STAND-PIPES for Water Supply and Gen-| Drain Tile, a ' j a 
BOILERS, eral Contracting. Fire Brick, SEW AREN, N.J. Poros 


ENGINES AND 
STONE 
CRUSHEBS.| «. 


411 Wood &t, 


Pittsburgh, Pa. Freeman & Stewart, 


MANUFACTURERS OF VITRIFIED 


— | 


Specifications 
‘ois, | eee 'FIRE CLAY PAVING BRICK 
Ti PPETT 2% | Fire Brick, Furnace Lining, Tile and Ground Fire Clay 


Works Freeman’s Landing, West Va. P. 0. Toronto, Ohio. 


OHEERFULLY GIVEN 


I 
AND), WOoD 


BUILDERS ‘OF 


|RON BRIDGES, TURN- 
adh sie bo Pies Boston & Lockport Block Co., 


WATER TOWERS, STEAM- (Succeasorsto Bagnall & Loud BlockCo,, and the Penfield Block Co.) 
& BOILERS, DIGESTORS,® : 
ROTARY BOILERS; 

~ TANKS, STACKS, 








rgd, SYRACUSE, N. I. 


RITER & cme 


ANUFACTURERS AND BUILDERS OF 





FACTORIES AT 





Boilers. . am Boston, Mass. - Lockport, N. Y. 
see ea ant O-< . GENERAL COle This cut shows a view of our Improved 
StandPipes, |. hi | Batts Defferential Hoist which without ex- 
Plate Iron nh ception is the most compact hoist in the market 
Cirders, ai Phillipsburg, which is often a great advantage when the 
Corrugated Iron | j N.J..U.S.A hoisting has to be done in a contracted space. 
and all kinds of Pore eae : 
; Heavy | One man only required to lift the load 
Plate Iron The Cockburn Barrow & Wachiae Co. of any capacity of hoist. 


or MANUFACTURERS 0) 

Steel Work 

for | 

plast Furnaces | 
Steel Works 


or 


The hand chain will never catch on the 
guard, which is quite an advantage. 


Send us an order for one of these blocks, and 
if not satisfactory in every way, you can ‘re- 
turn it. 





: Rolling Mills. 
2 3 OFFICE, 4 
55 & 56 Water Street, NEW CONCRETE MIXER 
Prers SURGE. Zi to MO Eleventh 8t., Jersey City, N. J.” 





162 Commercial St., Boston Mass. 






























ot ae 
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THE TRIPP METALLIC PACKING 


THE BEST IN TEE WORLD. 


This is the only scientific packing ever invented for packing rods or stems against steam, water of 
air. Itis geometrically perfect and simple in construction, ana ean be put on by any engineer Mt is 
not experimental in any sense, but has a firmly established reputation. Any information wanted, 


orders should be sent to 
THE TRIPP MANUFACTURING CO. 


MANUFACTURERS OF 


TrippAnti-FrictionJournal Bearing, TrippMetallic Packing. TrippBalance Piston 


838 India Wharf, HBostox. 
A, A. FoLsom, President, Casvnees >. Smirn, Vice President and General Manager Jor 
BLAKEMORE, Treasurer, 8S. A, RANDALL, Sapnaiutandens. 


ASE PAIRBANKS & CO., St. Louis,Mo.; STANNARD & DILLON, Chicago; 
Stier Philadelphia; W.H. MEREDITH & OO. Cincinnati; E.V.WHITE, Norfolk, V 


KNOWLES STEAM PUMP WORKS, 


BUILDERS OF 


STEAM AND POWER SINGLE AND DUPLEX 


PUMPING MACHINERY 


BEVERY SBRVICE. 
FIRE PUMPS, FEED PUMPS, TANK PUMPS, ELEVATOR PUMPS, BILGE PUM S PRESSURE PuMPS, VACUUM PUMPS 


FOR PANS, MARINE AND STATIONARY ENGINES, HEATING SYSTEMS, ETC., ETC. AIR COMPRESSORS 
FOR ELEVATING LIQUIDS, ATOMIZING OILS, AND ALL FORMS OF CONTRACT WORK. 


WATER-WORKS PUMPING ENGINES seed, 


SEND FOR CATALOGUEZB. 


113 Federal Street, Boston. 93 Liberty Street, New York. 






















THREE 


WORTHINGTON 


Vertical, High Duty 


Pumping Engines, 


RACH OF 


Daily Capacity 
Three of this type are being built for the 


Artesian Water Co., Memphis, Tenn. 


TWO FOR 


BROOKLYN, N. Y. 


ONE FOR 


Turtle Creek Water Ce., Port Perry, Pa. 


ONE FOR 


NASHVILLE, TENN. 


BY 


| Henry R. Worthington, 


NEW YORK. 





| 
| 
| 
| 





~ TORONTO WATER-WORKS. WATER-WORKS. 
Notice to Contractors. 


jealed proposals will be received by the 
Trustees of Water-Works of the City of Tor- 
outo, Jefferson County, Obio, at their office in | 
said city until 12 o'clock noon of THURSDAY, 
January 2, 15%), for furnishing materials and 
constructing water-works in and adjacent to 
said city, approximately as follows: 

The furnishing and delivering in said city, 
5330) in. ft., 34.8 tons of 4-in. pipe ; 8,060 lin. ft. 
133 tons of 6-in. pipe; 4,080 lin. ft,, 101 tons of 
ip. pipe; 3,150 lin, ft., 1024 tonsof 10-in, 


pipe; 1,500 lin, ft,,64 tons of 12-in. pipe; and | 
SO lin. ft., 44 tons of light 20-in. influent pipe; | 


also 12 tons of special castings. Also the fur- 
niehing in said city of approximately two 12- 
in. valves, five 19-in,, sixteen 6-in., and five 4-in. 
valves, also 45 fire hydrants, also the laying 
of said pipes and special castings, and setting 
said valves and hydrants. 

Also the furnishing of materials and con- 
structing river influent crib, including the 
inying of submerged influent pipe from said 
erib to and into the pump well. Also furnish- 
ing the?material and constructing pump well, 
approximately 45 ft. deep to be elliptical with 
diameters 18 and 24 feet. 


Also the furnishing of materials and con- | 


structing one elevated storage and subsiding 
reservoir, with storage capacity of approxi- 
mately four millions (4,000,000) galls, 

Also the furnishing of materia) and con- 
structing one building for pump station, to be 
subdivided into an engine room and boiler 
room, each 244 x 32 ft. in plan; also one chim- 
ney approximately 50 ft. high of brick or iron 
or a combination of brick and iron, 

Aiso) pumping machinery with vertical 
pumps; proposals being invited for machinery 
with aggregate capacity to pump 3,000,000 and 
niso 2,000,000 galls. per twenty-four hours, the 
lrustees reserving the right to adopt either. 
The machinery will be required to raise to the 
tract quantity of water from the Ohio River, 
the source of supply through a 10-in, rising 
main, 4,000 ft. long to the reservoir, the sur- 
face or tlow-line of which will be approxi- 
mately 3% ft. above low-water in the river, 


Aliso, two return tubular boilers each approxi- | 
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The Gordon Steam Pump Co. Contractors Pl 


HAMILTON, OHIO. 


Philadelphia, 705 Arch Street. New York, 98 Liberty Street 
Chicago, Phoenix Building. Pittsburgh, Penn. Building, 






MANUFACTURERS OF 


Water Works and Sewerage 
Pumping Machinery, 


Horizontal or Vertical Steam and Power 
Pumps for any duty. 








eens 
Prices and Full Information on Application. 


mately 5 ft.in diameter and 14 ft. long; ip- | 


cluding engine and boiler ‘oundations, set- 
tings, connections, and all necessary appurte- 
nances, 

Proposals will be received with reference to 
two or more focations for pumping station 
and reservoir, and will be more fully set forth 
in specifications and drawings, and the Trus- 
tees reserve the right to accept either after 
receiving said proposals. 

lhe necessary drawings, specifications, forms 
ot proposal and form of contract will be ready 
tor bidders from and after November 20th, 

\ll proposals must be accompanied by a cer- 
tified check, or preliminary bond,as the trus- 
tees may require, to evidence the good faith 
of bidders. 

lhe trustees reserve the right to make such 
modifications of above mentioned materials 
and work, either by increase or diminution as 
they may elect, after receiving proposals, 

The right to reject any or all bids is hereby 


reserved, 


W. B, GOUCHER, President. 
J. 1. MEDCALF, Trustee, 
0. Y. CRAWFORD, Secretary, 
J.D. COOK, Tcledo, O,, Consulting Engineer, 
roronto, O., Oct, 31, 1889. 46-3t 





The Security R. R. Choek, 


Absolutely INDISPENSABLE to Railroads 
MANUFACTURED BY 


W. G. ROBINSON, 


Locomotives for Sale. 


16" x 22" 48 tons, with tender 
134° x22" 45 “ 
$ 13° x 22" 40 i 
13 x 22” 37 i* oe eaddle tank. 
x 93 n ae ee 


a ‘Stanc hand Gauge. 
1 254” Ingersoll Dri.| with steels, hose and 
ouplings and with 1-10 H, P. upright boiler 


to run it. All complete and in good shape. | 


hor Sate Cheap. 
F. W. IREDELL, _ 
10 Park Place, New York, 


66 Broadway, N.Y. | 


BaIicocEnN SETS 


for the Hill System of Condensation. 





Belt Power Air Pump and Condenser. 


No Air Locks. Highest Efficiency. 


Runs with same economy as engine. 15 to 50 per cent. 
of fuel saved or a corresponding amount of power gained, 


Qa" Send for Circulars. 


CONOVER & COMPANY, 


Consulting and Mechanical Engineers. 
219 MARKET STREET, - NEWARK, N. J. 


AN IMPROVED SYSTEM OF 


CONDENSATION FOR PUMPING ENGINES. 


Patented Sept. 6, 1881. 
The Holly Manufacturing Company, Lockport, N. Y. The Gordon Steam Pump Company, Hamilton, O. 








ADOPTED BY 


This system of condensation avoids all loss of water through the condenser while the circulation ig under 


completecontrol. Over 10,000 square feet of cooling surface of this system now in daily use. 
Adress JOHN W. HILL, 21-22 Glenn Building, Cincinnati, 0. 


The Buffalo Steam Pump Co., 
BUFFALO, NEW YORK. 
“AEBS 
Steam Pumps for all duties, 
“r.ORKO/O 
Water Works Machinery 
a specialty, 


PURE WATER 


ELECTROLYSIS. 








| Engineers and others interested in. providing 
potable water for cities, towns, ete., are respect- 


‘fully invited to address 


| The Stanley Electric Co., 


904 WALNUT 8T., PHILADELPHIA, Pa.| 
























FOR SALE. 


18 x 30 in, Straight Line Air Compressors 
12 ft, x 48 in. AIR RECEIVERS, 


3% x 34% in. ROCK DRILLS. 
3% x 3% in, 5 
6in. —6x7ft. TOUNNELLING COLUMNS. 
4% in. SHAFT COLUMNS. 

COLUMNS ARMS. 


DRILL TRIPODS 


, ARM CLAMPS, 


8 x 9 in, “ BACON "* Double Cylinder HOIST. 


ING ENGINE, 


5x3 x7in. Cameron Pumps, 
Tx4x22in. “ “ 
66 in. x14ft. Return Tubular BOILER with 


105—3 in Tubes. 


60 in. x 18 ft,—11-32 in, Steel Return Tubular 


BOILER with 56—4 in, Tubes, 

35 Horse Power Upright BOILER. 

60 “ oe i oo 

10 Light SCHUYLER Are DYNAMOS with 10- 
2000 C, P. Lamps. 

THOMSON-HOUSTON Arc Lamps 1200 C, P 

5 ft. SHEAVE WHEELS for 14 in. rope. 

No, 3 Magneto-Electric BLASTING MA 
CHINES. 

No, 2MALLEABLE Iron PIPE VISES, holds 
pipe from % to3 ins, 

FROGS and SWITCHES for 30-lb. Stee! Rails, 

BLACKSMITH TOOLS of ali kinds. 

LUDLOW, KENNEDY & CHAPMAN Gate 
VALVES, 

GLOBE Valvesand Pipe fittings of all Kinds. 

14% In, Octagon DRILL STEEL (Park Bros 
Black Diamond). 

FLAT CARS 3 ft. 6 in. gauge, 12 in. wheels. 

WAGONS, TRUCKS and HARNESS. 


WALSTON H. BROWN 
Receiver of Brown, Howard & Co. 
TarRkytown, N Y 





VANDERBILT & HOPKINS, 
Lumber Manufacturers. 


aft ailroad Ties 


» White and Yeliow Pine. 


But Gn ara Fat "eta, Seid 


Sawub TO TO ORD 
1290 LIBERTY 8T., NEW YORE. 


To Subcontractors. 


We have 100 miles of earthwork, 2,000,000 cu. 
yds.,to let on Montgomery, Tuscaloosa & Mem- 
phis Ry. 

Apply to Dean, Berry, Boehmer & Co,, !228 
Wright St,, St, Louis, Mo., or Moses Building, 
Montgomery, Ala, 49-4t 


E'or Sale. 


The business, good will, Map Records and 
Instruments of the Engineering and Survey- 
ing business of Arthur Owen Wilson in Bir- 
mingham, Ala. Office records from April. 
1886, to date, show over fifty thousand dollars 
worth of business, and the right of sale of 
the map of Birmingham and vicinity. 
Grand chance in the greatest mineral dis- 
trict of the world for a pushing engineer 
with asmall capital. Reascen for sale, the 
owner wishes to devote his whole time to his 
personal interests in North Alabama. Ad- 
dress letters to Huntsville, Ala. 50-10t 


— To Railroad Contractors, 


We are co for pu blication in our AT- 
LAS or Hatuway PRod , ne Paes 
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WORTHINGTON WATER METER 
(IMPROVED PATTERN.) 
Approved and adopted by the Department of PUBLIC WORKS, New York City, and by nearly every 


WATER WORKS IN THE UNITED STATES AND CANADA 


HENRY R. WORTHINGTON 
NEW YORK 
send for Descriptive Circularand Price Lis. : a Fe 
BOSTON PHILADELPHIA CHICAGO ST. LOUIS ST. PAUL SAN FRANCISCO 


DEANE aes FULTON & COMPANY, Limited. 


* ; e MANUFACTURERS wT 
Pumping Machinery, 


FOR ALU DUTIES. 


THE DEANE STEAM PUMP CO. 


HOLYOKE, MASS. 
















" PRESSURE REGULATING VALVES 


FOR NATURAL GAS AND STEAM. 
Factory, 91 First Ave., 






Triple Acting 
Syphon Pump 


Pittsburseh - ~ - - Penna. 
a 
THE NEW AND IMPRwuy we 


a = meee Cataract” Centrifugal Pump, 


For Wrecking; Sand Died Removal of Ocean & River 
Bars; Sewage Works; Recia cigns Irrigation; Drainage. 


os ry: 
NEW YORK, BOSTON, CHICAGO, PHILA- /aaae 
DELPHIA, ST. LOUIS, DENVER. 


Send for  eundieigee. 


MANUFACTURED BY 


Southwark Foundry es Machine aa 














: PHILADELPHIA, PENNA. Joseph Edwards & Co., 
BOILERS. BLOWING AND Mechanical Engineers and Machinists 
TANKS. REVERSING 412; 414 & 416 Water St. New York 
STEAM ENGINES. ey Siscinciation: tend Wiuitaeests <f bteves? Patent Tengeenes ; 
HAMMERS. CENTRIFUGAL) ee | 
HEAVY Tey PUMPS. 0 B - ¥ W \ 
CASTINGS, ae STEAM PUMPS sal 0s, team ump Of 5 











SOLE MAKERS OF 
PORTER-ALLEN AUTOMATIC ENGINE. 


HIGH EcoNOomY. DURABILITY. __ CLORE R LOSE Rrev r FOE ATION 


HALL DUPLEX STEAM PUMPS, 


FOR ALL DUTIES 


simpLe DURABLE, EFFICIENT. 


HALL STEAM PUMP CO. 
91 Liberty Street, New York. - 


INDIANAPOLIS, . IND. 


DUPLEX PUMP. 
PUMPING MACHINERY 
FOR ALL PURPOSES. 


SEND ror CATALOGUE 
AND PRICES. 


THIS 1S PUT HERE! 


WHY 
ane the re you are 
rested in raining water ~ oth - 
esta =2s NEW PULSOMETER, 
call your station >. 
THE i ics T AND ‘BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER. 
ore Efficient Lee ie Se ble, an ical th £* to 
running expensed and repaires thar ar any Shor Stoamh Pum 















Send for 1890 Catalogue 








ng e@ nd re _ eam 
For Mining, afireed @ or ay nately J. Chemical or Gas Works, _ 
Ss P Vacuum Apparatus = or Sanur Hefner ti i rae tiie Mining o 
*Steam Pumps. p \e gating or Hydrau ning 
Vacuum Pumps. Condensers for Ret wind Hot Brice, cad Nemes 205-1 footimesians Melick Pose, nine Pes Pertontern 
Filter-press Pumps. Steam ny ee Pulsometer Steam Pump Co., 120 Liberty St., N. Y. 
Dry Air Compressors. Vacuum Pans, & 


ee  ceaenmdaamnenas rst: iene 





| THE BALDWINSVILLE CENTRIFUGAL PUMP 
G UJ | | [) & G AR rn | S 0 N. . The oldest, best and cheapest centrifugal Pump in the market, 3 
ertical, Horizontal and Suction Pumps,capacity ranging from 100 to 40 000 gal. ; 
| i 
sae rr sss BROOKLYN, WN. Y. ons per minute, Address for ©: jogues and Prices. 








IRVIN one wie, MAN’F’R, 


HUGHES STEAM PUMP CO,, 


e *~ >) 
Cleveland, Ohio. a SS s\ SS NNSeKING 


ESD 


ee 





a 
a G 


Boren ee jee ae SZ 


ue 


MANUFACTURERS OF ¢ ae aa us 


) .. Single, Duplex and Compound Steam 
—ss Pumps for every duty. Water-Works 
Pumping Machinery. santa 


: 








Send for prices and catalogue. 





Send for Circular 
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NATIONAL TUBE WORKS COMPANY. 


McKEESPORT, BOSTON, NEW YORK, CHICAGO, ST. LOUIS, PHILADELPHIA, 


MANUFACTURERS OF 


|} WROUGHT IRON PIPE FOR COLUMNS 


SEWERS, GAS PIPES, STEAM PIPES, SPECIAL PIPE AND COUPLINGS FOR WATER-WORKS. 
MACK’sS PATENT INJECTOR FOR LOCOMOTIVES. 


Dodge’s Patent Injector for Stationary Boilers and Agricultural Machines, 
Sires TUBULAR AXLES. 


BAY CITY, MICH. 











TULL) 





BUB AND SPIGOT STANDARD, 


Practical forWater, Gas,Steam, or Air under Light or Heavy Pressures. 
STRONGER, BnIGcHTErF EEAPrvrER 


THAN ANY OTHER PRESSURE TUBES MANUFACTURED. 
a THE SPIRAL WELD TUBE CO., 
Improved Wyckoff Water Pipe. §27 Couplings for all uses. Sand? BEEKMAN STREET, NEW YoRK 


waTer-works suiLpers. — [857 AYRAULT BROTHERS & CO,, 1889 


Tanners, Distillers, Brewers and Miners; Square and Round Pipe, 


Steam Pipe Casing for underground use TON AV A NDA N yy 
. , . . 


Steel or lron Spiral Riveted Pipe | 











u ™ ' Honadaissiih sor 7 P 
A SS lta OS REE 


Ow & MOO mode rE 





« 

3 to 24 Inches Diameter ; 2 to 25 Feet Lengths; all Pressures. W k ff W t P 

Unrivalled for Water Works, Hydraulic Mining, Irrigation, etc., as proved by ye 0 a er ipe. 
12 years practical experience. 


ABENDROTH & ROOT MFC. CO. Contracting for WATER-WORKS a specialty. 
28 CLIFF STREET, NEW YORK. 





Quotations furnished on pipe for 


Gates Rock» Ore Breaker Railroad and Mining purposes. 
sme Anns Tors of 2009 rouns. | ALSO STEAM PIPE CASING. 


~3-0p%° © “i 40t0 75 « ® | SEND FOR CATALOGUE. 


PIERCE & THOMAS 


42 CortiandtiStreet, New York. 
GENERAL AGENTS. 


Pee oRENNAN CRUSHER 


LARGE CAPACITY, 


Small Power, Few Repairs. 


CONTRACTORS: MACHINES. 







Creat SAVING in oowen. Rauartte to any | 
Degree of Finen 
The principle involved in this mee a to be 
the — success ever introduced into Stone Breaking 
Machinery. 


ont for Catalogue, containing over 500 references 
af Cc eee, Miners, a Companies, Cemeng 
Makers, etc. 


GATES IRON WORKS, | 









60 S. CLINTG® ST., CHICAGO, U.S.A 


12 Cortlandt New York, U.8.A. 
3 Gusen Victoria St'8'O: London, Roa 


ROCK AND ORE BREAKERS ORGRUSHERS, | 


THE “* — " STYLE.) This style of Rock Breaker after » years prac 


tic ne test at HOME and ABROAD has proved to 
pe the BEST ever designed forthe purpose of : 
breaking all kinds of hard and brittle substances me 


such as Quartz, Emery. Gol et Silver Ores 
Coal, Piaster, Iron, Copper, Lead 


“Railroad Watest andConerete,| A Manual of Maintenance of Way, 


: h Mr. ! 8. L. mineoted with th for Che past 20 yeas 
as been connec e manufacture o 
a “Blake Crusher,” superintends the making of BY WM. B. PARSONS, Jr.,C B 


this machine. 


Farrel F and Machin 
arrel Fonndry Maca ue Company PRICE, $2.00. 


‘Tha For Sale at this Otce 





Contractors Supplies. 
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| ENGINEERING NEws 


AMERICAN RAILWAY JOURNAL. 


| ae New York. Saturday, December 28, 1889. $5.00 per year. 


Single Coptes 18 Cents 


w. C. OASTLER, 


LTING EXGINEER OW 


























8xyp j . Highways and the Machinery for 
ten tnaee, «de t Gen'l Manager. jon Agent.” thapertntondent. Shwthelr Construction. 
43 DecRANee PLACE, NEW YORK. 


The Union Switch & SIGNAL COMPANY, | zzzezerssrrs 22 


eit Ce eis fale 


J.D. Mitehill,Pres. O.B.Colton, Vice Pres. M.P.dayce, Treas | 








| ROA Locomotive CRANE E*CINES, 
A M E RICAN Cc A R ene SIGNALING SYSTEMS. eTReeT SWEEPERS, “Bernard Castle,” 


STONE CRUSHERS, SCREENS, Etc. 


amp TRAILWAY INTERLOCKING, SWITCHING AND SIGNALING | sccterme rma wa voscmamcame 
EQUIPMENT He APPLIANCES. NEW YORK 


iOWal st, Roms 9.21) Xow owt | = INTERLOCKING SIGNALS EQUIPMENT CO., 


Have for sale for Cash or on 





FoR 

Car Trust Pian * 
secomotives ee ela sw Gauge'| JUNCTIONS, GRADE CROSSINGS AND TERMINALS. 10 Wall St, NEW YORK. 
all sizes and oe 19 ee MECHANICAL & AUTOMATIC BLOCK SIGNALS Have FOR SALE for CASH or LEASE 
Passenger Coac ° on BASY TERMS on the 

Cars; 15 n and Half Open 
5 Bagge Core; 18 Ops borowihly ren | Frogs, Crossings, Switches & Switch Stands. CAR-TRUST PLAN, 
class condition, repainted and ready for| anton eerie LOCOMOTIVES 
a delivery. Freight a s@ Catalogues, Pians and Estimates , ies, se upon application, and all : ’ 

a at and Coa information cheerfully xiv 
Stren Maflway 1nd 1 tot Cam otic Ain Sole Manvpartarey ofthe Westinghows Friction Baller Passenger and Freight Cars, 
. , e every form 0 uple nr 

Tadd for Cash ot Credit on aay qaeatity || oFFice aNp wos: SWISSVALE, (near paubunate )PENNA., U.S. A. oj tuted Gauge, to 
of Equipment at one and the same time. | New York Office, 15 Cortiandt 8t., 8. Pfell, Supt. of Construction. _Rallread Companies, Loaging Railroads, 
— CORRESPONDENCE SOLICITED.— | Chicago Office, oe Ins- Buliding, H 8S. McDuffee, Western Agent. Mining Companies, Contractors, ete, 


See rata ecdeetrmenenasenatens na Send ‘or circular. Correspondence solicited 


‘PENNSYLVANIA STEEL COMPANY $ 


Should be seen bf $ All’ pes persons 
engaged or interested in 


Cc. DELAFIELD, M.Am.80e.0 E. 


Ciwil Bugineecer, | 
Room 71 2 WALL 8T., 5. ¥. 


FREDERICK H. SMITH, 





V.P and Soocemor | Conmiting Engineer ST. Louis. | RAILROAD MATTERS. | 
Baito. Bridge Co. dagu theat ven oo | egal 
Civil and Consulting Engineer BLACKMER & POST. 
BRIDG»s BUILD VITRIFIED. SALT-GLAZED 
“Wa Sikes eaasene, STANDARD SEWER PIPE. 
ne (Engineer, Double Strength Culvert Pipe, AIR COMPRESSORS 
BROADWAY, - - NEW YORK iN TWO AND ONE HALF — with IMPROVED SOCKETS For Working 
ve Se RAILROAD CULVERTS & WATER WORKS CONDUITS Rock agines and Water Pumpe 
GENERAL CONTRACTOR. WRITE POR PAMPHLET, “SOMETHING ABOUT CULVERT PIPE.” in es and Tunnels, Sinking 
Sevan tel Weter Pose acpeciite. BLACKMER & POST, 'Caissons, Elevating Acids, Ete 
BRADFORD LGUBERT — s8T. LOUIS. Siceennt SEND FOR CATALOGUE No. 6. 


Clayton Air Compressor Works, 


TOWER BLDG., 50 BROADWAY N. Y. 
‘Specialty: Railroad Structures. 43 DEY ST., NEW YORK. 


———~ SEND FOR BOOK OF SKETCHES. ——— 





NARROW GAUGE 


Dunp ani Fat as: Protection is Afforded, M-"=-" 


| New Locomotives for early delivery. 


Pale ne cae eae | MANUFACTURERS, CONTRACTORS Et ee ee 
is _ : % . i and. all employers of labor against loss arising from pamieL ASHWORTH, MAmsoc.M.£. | 
‘ ~ =. om Comagee they may be called upon to pay workmen in~| Heméton nig. PrrrspuRGH, Pa. | 
made fp Orr's ny to 6 a jured in their niriléa. | Mechanical and Consulting Engineer 
mide Hat Paste Ore and Coal Evidence is procured, law and court fees paid, and 2 Steam and” wot omen, ene 





RYAN & McDONALD settlements obtained in all such cases by and at the ex-| Si 
See page VIIL Waterloo,N.Y¥.,U8A| pense of the | Indicator tests of Steam Engines a specialty. 


seca Employers’ Liability Assurance Corporation el 


28 plates of text and 96 full page piates. 








Uniform in style and size, with the Reports 
fre ze a, (LIMITED,) OF LONDON, ENG. sone rok and Blair . 
BIT DICoTT &@ MACOMBER, Cae Gunninatece. E = eng 
oe generally 
of 


W. C. PRATT, 36 Wall Street, New York. 


ae BOSTON, MASS.,::General ]Managere [U. 8. Branch. Sehoote and Civil Engineers geseraly 
/ Pena See eee semana 5 capes | 












ee ee Ln SEE EE He et enw 


M, AM, —y ck 
Consulting Engineer. 
Western Office of the 
Bridge & Iron 

309, 10 Baird Building, 
_KANBSAS CITY, MO. 


Detroit Works. 


WALTER W. CURTIS, 
M. Am. Boe. 0. E. 
Civil Engineer, 
Foundations, Water-Works and Sewerage. 
Drake Block, ST. PAUL, MINN 


THOMAS C. CLARKE, 


Consulting Engineer. 


No. 1 BROADWAY, NEW YORK. 


Telephone call. Pear! 207. 
Cable address. 


Mellate, 


JOUN H, DYE, GEO. E. DATESMAN. 
DYE & DATESMAN, 


Civil Engineers & Surveyors, 


Experts in City work. avhical and 
Plain Surveys of Cities and a Roere 

Designs and estimates for Water Supply 
and Sewerage Systems. 


Thirty-eight Lears Practical Experience. 
108 Chestnat &., PHILADELPHIA, PA. 


BASSETT BROS.., 
Engineers and Contractors. 
Water-works and sewerage systems de- 


signed and built. 
Estimates oe 


208 MAIN BT., BUFFALO, N. Y. N. Y. 


G. BOUSCAREN, 


Oonsulting Engineer, 


= ae 4th St., CINCINNATI, O. 


foundations and superstrac- 
sare of cea hee and Sasa eee crmisued 
oat reese : acon ee ee 


OA RROL PHILLIPS BASSETT, 
Mem. Am. Boo. O. KE. 


Hydraalic and Sanitary Engineer, 


Designs and Ketumeies for Water Supply. e 
and Sewage Disposal. Oonstruction we siennden 


Oor, BROAD & MARKET, NEWARK, WN, J. 
tox wn, , New Vork Oity. 


STEPHEN E. BABOOOK, 


WATER-WORKS ENGINEER, 
LITTLE FALLS, NEW YORK. 


R. W. HILDRETH & CO., 
CIVIL ENGINEERS. 


i ft and 
aliing toon Ae "PSE BT NEW TORIC 
Pittsburgh» Pa. x Phiiadeiphia, Pa. 


FRANK . FULLER, 
Civil and Hydraulic Engineer, 


Roome 35-38, 3 PEARL 8T., BOSTON, MASS, 


ISAAO 8. UASSIN, 
Civil Engineer, 


Late Ohief Engineer Water Department, Phila. 
1404 N TWELFTH ST., T., PHILADELPHIA. Pa, 
inna — nse eas San is aod eaperintendence 
in the construction of waser~ 


CHESTER B. DAVIS, 
aM. Am. doo. UO. &. 








Consulting Civil Engineer, 


SPRciu.i1Es: Hydraulic and sanitary work Plans, 
Gpecifications ana est.maves prepased, and work super- 
intended. Oorrespondence invited, 


Room 1168, “Fae Rockers.” Chicago, Tl. 


L, E. COOLEY, 


Civil Engineer, 
171 La Salle St., CHICAGO, ILL. 
nera! Engineering Practice: Water and 
Sewerage Sys som ma, ilerbors and Water- 
expert page 100 a Eaeations and Foundations, 
Expe te, 
tumates ‘and =e ere of wor eynte- 


GEORGE HORNUNG, 





Consalting, civil a Wechanical Engineer, 


80 East Fourth Bt, Bt Cincinnati, 0. 


and 8 
ae eae 
timates farnished, and there, id their 
imi 





A. W. FORBES & CO. 
Hydraulic and Civil Engineers, 


Wil Mita St. P.O ®covuarns, Boston, Masa, 


0 BER’ re 
Civil and Eee Engi 


nent a 


WM. B. KNIGGHT, 


M. AM, soc. C. E, 
Civil Engineer, 
KANSAS CITY, MO. 
Railroads—Cable Street Railways. 


_ ROBERT F. MULLINS, 


Contracting Engineer. 
Water and Wor 
ASTOR | BUILDING. 0 WALL BT.. NEW YORK. 


EDWARD 8. SHAW, 
BRIDGE AND CONSULTING ENGINEEL 


5, Hallrocd ‘Btat Stations and 
Buildings. 


A. WELLS ROBINSON, 
M. Am. Soc. M. E 
Mechanical Engineer. 


SPECIALTY 
Dredging and monereting Machinery, 

for hard or soft material. Improved light-drait, seif- 

ng Mbeninse for Oanais and urain- 
age es. designed for ipods Parposes. 
_1848 Arch 8t., PHILADELPHIA, PA. 

ANDREW ROSEWATER, 
M. Am. Soc. O. E. 


Civil and Sanitary Engineer, 
SPECIALTIES: 
Grades, Sewerage,Municipa! Public Works. 
Room 430, Paxton Block., OMAHA, Neb. 


D.W.PYKE,CE. F.W. TUTTLE, CE. 
FILLEY & OO.. 


Civil Engineers. 


KANSAS CITY. MO. 


Railway Projects, Irrigation, Water-Works, 
Sewerage, Surveys, Plans, Specifications, Es- 
timates, Construct lon b superintended. — 





JAS. R. MAXWELL, 
Mem. Am. Inst. Min. kngs., 


Consulting Engineer. 


Water-Works, Sewerage, etc., a Specialty. 
Room 51, 217 Main ot. Cincinnati, O. 








Ww. Finpiay SHUnN«K. ANDREW Bryson, Jz 
Onvil Engineer. M.A. 8.0. &. 


SHUNK & BRYSON, 
Civil Engineers, 
Room 44, 12 Broadway, N. Y, 


Pablo Work« designed, estimaced, specified 
laa out re ee attention given to the 

ic location and econom ¢al constraction of both 
Elovated and Surface Railways. Oonsultation invited. 


EDGAR WILLIAMS, 
Civil Engineer, 


171 La Salle 8t., CHICAGO, ILL. 


' HUNT @ CLAPP, 
08 Firth. A venue, Pittsburgh, Penna. 


=| aural Eager & heist 


~ Engineering and Contradiing Office of 
M. E. SCHMIDT, 


Civil and Consulting Engineer, 
1138 * The Rookery, ” CHICAGO, ILL, 


‘meee tiene Exposition matgers, Drainage. Rapid 


improvements poe pots leon and Harbors. 


cae Supeaene petgeet taveriige- 


BENJ. BUTTE«}WORTH, 

or eee r of Patents. 
BENTON J. HALL, 

Late Comm’r of Patents. Mechanical Sngineer. 


Butterworth, Hall, Brown & Smith, 
Attorneys and Counsellors at Law, 
SOLICITORS OF PATENTS. 

006 Hicremih strest, N.W., 9  25 and 26 Hesere Ballsing. 
SAML. A. ARTINGSTALL, 
Civil Engineer. 

(Late City Engineer, Chicago,) 

28 RIALTO BUILDING, CHICAGO. 

pecifications and estimates for 


Plans 
Water Works, Sewerage, Bridges and Mu- 
nicipal w 


K. FRANK HARTFORD, 


Consulting Engineer, 
For Hydraulic and Sanitary Works. 

» estimates and specificati - 

pared. Work saperintended. or 


Richardson Bidg., Chattanooga, Tenn 


CHARLES H. EGLEE, 
OUNTRAUTOR #OR 


W ater and Gas’ W orks. | gurveys mace | 


DRAINAGE AND SEWERAGE 
FLUSHING, N. Y. 


FRANK T. BROWN, 
Late Prin. Kx’r U.S.Pat.Office. 





GEO. HILL, 
CIVIL ENGINEER. 


HILL & STOUT, 
Topographical Eng'rs & City Surveyors, 


42 BROADWAY, NEW YORK. 
ROOM 6:. 


PALMEK U. RICKETTS, 
Consulting Engineer, 
11 First St., PROY,N. Y. 


‘J 8 iF 
acento Rn Mp mel = 


JOHN N. POTT, 
M. Am. Soc. C. E. and Am. Inst. M. E., 
CIVIL AND MINING ENGINEER, 


te A tag, ts 
a ion pa urveying, is 
gion and Developing of Coal Lands ses 


M. 8. Parker C. E. 


EDMUND ©. STOUT, 
4. ¥. O&FY SURVEYOR. 


J H Kennedy, C E. 


| PARKER & KENNEDY, Civil Engineers. 


SIMPSON BLOCK, WINONA, MINN, 


Designs and Specifications for Water Sup - ee wg mah te works ._Errdge designed end 


ply, Sewerage Systems and Bridges. 
By J. A. L. WADDELL, 
Consulting Bridge Engineer, 


In charge of Western office of Tae Pranix 
Barpaet Oo., and THs Poanrx Iron Co, 


BY dg, Co Wi t 
Keith & Perry F se Gor, ve alnut Sts. 


See Advertisement of whstean & JENKINS, 
page XXVI. 


W. H. PAINE, 
Mem. Am. Soo. u. E. 


Consulting & Constructing Engineer. 


le and other Railroads, Bridges, Tun- 
Pe bo., designed and built. de 


102 BROADWAY, Bet. Pine & Wall Sts. 
New York. 
J. W. Nier. R.F. Har ford. 8S. A. Mitchell. 
NIER, HARTFORD & MITCHELL, 


ENGINEERS. 


Water-Works, Sewerage, Electrical 
Works and Municipal Improvements. 


CHATTANOOGA, TENN. 
KANSAS CITY, MO. 


A TREATISE ON 





‘The mest complete ana 
ug sepeyence ed | Bad the. egustrection 
oteabbe vex tre sale by MNOUXRERESS 


“pre perties, 


GEO. A. LATIMER, 


Civil Engineer, 


NORFOLK, NEB. 
‘H. B. LEACH & CO., 


CONTRACTORS FOR 
RAILROADS, WATER-WORKS & SEWERS, 
112 South 8th St,, Philadelphia. 


G. W. G. FERRIS & CO., 
CIVIL ENGINEERS. 


PITTSBI'RGH, PA. 

inspectors of Structural fron and Stee! 

J. A. L. WADDELL, W. D. JENKINS, 
M.Am.80¢.C.E. M.Am.800.0.E. 

tr & JENKINS, 

Consulting & Civil Engineers, 

Keith & Perey fe ko, alnut Sts. 
SPECIALTIES :— aS OF 


signs, Estimates —— BicsiReatious for caak 
Bridges ands oth i 
ze eter 


a MAC LEOD, 
M. Am SoorC. B 


Consulting Engineer, 







oa of Retireads, Br cee tani 
and construction e 
Sacottnes ond enthustes fuseiihed ane rt : 


in' ended. oa apd reports mad of relied | 


SPECIALTTEs: lnspection of RAILS and ali 
matériai for BRIDGES and other structures 


CHEMICAL ANALYSES and PHYSICAL 
TESTS of all kinds, Agents for 


Raja Give BOrn, Sates Machines 


E. WOLTMANN, 


-CONTRACTOR —- 
Water-Wo : e@Wwerage, &c, 


11 WALL STREET, NEW YORK. 





WILLIAM 8. BACOT, 
Hydraulic Engineer, 


Water-works andSewerage Surveys,Plans, 
oe 
taney, and 8 
ROOM 2A. No. 145 iiaasear. NEW YORK. 
E.LER HEIDENREICH, Cater Ras, Cuisage Are'Light'hs Plo 
E. LEE HEIDENKEICH & CO., 
Consulting Engineers & Contractors, 


101 ane vag ene, Th, 


Power Plants, Eat ligne: a os Tests. 
WILSON BROTHERS & CO., 


Civil Engineers and Architects, 
_— ‘= Lig, Pine aa Pa, 


ae: 0. CHRISTENSEN, 


Consulti E eer. 


M¢STATE sST., NEW YO) oIry,. 
workin 


ome ot Prmping Engin 
‘ater and red maps, approved Gatians’ 
Cranes, Accumulavors, &c 





wing ines, Hydr. 
2% years experience. 


HARRY J. LEWIS, 
Civil Engineer, 
Telephone 568, Columbus, Ohio. 


WM. H. SEARLES, C. E. 
M. Am. Soo. 0. E. 


Consulting Engineer, 
Wave Buripine, 
CLEVELAND, - - OHIO. 
Cc. OC. Vermeule. 
VERMEULE & BIEN, 


Civil and Mining Engineers, 
Room 128, 71 Broadway, New York City. 


J. R. Bien. 


Execate topographical with ner pubis 
omy, locate ado A develop. > ait properties. e@ ime 
Tite com ultation rare know the surface of 


aie LUSL 
Civil and aia 


2 roadway, New York 


All Fane, Speat- 


tion 
WM. HENRY WHITE, 
Engineer & Contractor. 
@ PINE ger and Gas Works ” oT ons. 
RUDOLPH HERING, 
Mem. Am. Soc, C. E., M. Inst. C. E. 
Civil and Sanitary Engineer 
277 Paarl St., near Fulton, New York. 


Designs for Water Supply and Sewerage. Oonstruc- 
tion Superintended. 


E. L. ROGERS, 
Civil Engineer, 


1655 Cham: DENV 
e Aided. wy 8 cotee corps of sk ied age — 
e fleld parti: s 
De. | mats and specifications pre Saizeds Don 


irrigation enterp’ 
B. H. Wells. 


stractiele ae furnished on mines and 
isrigation guterpraeee 


L. W. Wells 


E. H. WELLS &SON, 
Engineers. apd aoe 


a tescfentons ior wre: sad beer? 


Bran 
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Pres. and Treas. ©. K. BURKE, Vice Pre. Supt. G. B. THOMAS, 


LAKE SHORE FOUNDRY. 


Manufacturers of 
all Sizes of 


Branch Castings, Car Wheels, Locomotive, Car, Bridge and General Castings. 


CLbBVEILANW 


CHATTANOOGA FOUNDRY AND PIPE WORKS. 


O. GILES, President; 0. B. IBESTER, Vice-President; M. LLEWELLYN, Secretary Treasurer 
Successors to D. GILES & CO., Chattanooga, Tenn., Manufacturers of 


“a geese ia eee oe a ne as A 
1D Aq g25gd . « 
4 =si. { t 
ws SS’ +i 








CRIPLION made to OR 
DER. 


THE OHIO PIPE COMPANY. 


MANUFACTURERS OF 


FLANGE PIPE 
AND 
SPECIAL CASTINGS. 





Efeavy Cas a Specialty. 


tings 
COLUMBUS OHIO 
Gizes trem Three to Thirty Inches in Diameter. 


DENNIS LONG & COMPANY, 


LOuvuUISsVILL». HY. 








MANUFACTURE EXCLUSIVELY 


Cast-lron Gas and Water Pipe 


And SPECIAL CASTINGS of all sizes. 
NATIONAL FOUNDRY & PIPE WORKS, Limited, 


MANUFACTURERS OF 


FLANGE PIPE 
AND 
SPECIAL CASTINGS, 


SCOTTDALE, FA. 





SOVARD OH'LDS & ON., Pittsburg, Agente, 


THE BUFFALO GAST IRON PIPE COMPANY. 


co 344 UXGHANCE ST., BUFFALO, N. Y. 
£8TABLISHED ms — INCORPORATED 
1867. FOUNDERS OF IF >N PIPE 1886. 


FOR WATER AND GAS. 
Also Special Castings of all kinds. 


DETROIT PIPE & FOUNDRY CO., 


ANUFACTURERS O BrRorm, MIcHaiIG 

JAMES iAbtenen. President, 

Hues McMItuan, Vice-Pres. 
and General Manager. 


W. C. McoMrinuan, Seoretary 
and Treasurer. 





J. W. Wurrmna, Supt. 


General Foundry Work. 


Flange Pipe from 2 to 42 ins. 
Office: No. | NEWBERRY and McMILLAN BUILDING. 


H. E. MOWANE, Pres’t & Gen’! Manager. W. D. CAMPBELL, Sec’y & Treasurer. 


THE CLAMORCAN COMPANY, 


CAST (RON GAS AND WATER PIPE, 


Proprietors of the Hill City Pipe Works. . 


LBYNCHEBUNRG, VA. 





BRANCHES, BENDS, SPECIAL CASTINGS AND FITTINGS 


THE 








Also CASTINGS jant iy 
PATTERNS of every DE. |‘ 


UNION HYDRAULIC WOR 


ESTABLISHED 1837 


MANUFACTURE 
Fire Hydrants, Stop 
Valves, Check’ Valves, 
Foot Valves, Relief 
Valves Station. Vaives, 
Water Cotumns, Etc. 


AND OTHER 
SUPPLIES POR WATER-WORKS., GAS. WORKS, RAILRO ET — 


Germantown Avenue and Second Street, Philadelphia, Pa. 
JACKSON & WOODIN MAN’F’G CO., 


- C.R. WOODIN, Pres 
C. H. ZEHNDER, vies Prest. 
F ei and Gen a 


Aula te: N. Secy. 
sin S = 


. F. GLENN, Gent Bone 
BERWICK, 
Columbia Co. Pa 


FREICHT oan, CAR WHEELS, BAR IRON, 
PECIAL CASTINGS 


- -w FOR WATER AND GAS, 
BELL AND SPIGOT, OB FLANGED, 


sz 


Fire Hydrants, Stop Vaives, Lamp Posts, Canada Turbines, £c., Bc. 
GENERAL FOUNDRY & MACHINE WORK. 


JOHN FOX, Selling Agent, Mellert Foundry & Machine Co., Limited, 
160 Broadway, New York. READING, PA. 


M. J. DRUMMOND, 
Cast Iron Gas and Water Pipe, 


2 TO 48 INCHES DIAMETER 


Office, Corbin Building, 192 Broadway, N. Y. 


Sales Agent for Builders’ Iron Foundry, Special Castings. 
seorge Ormrod Man. & Tree E MAUS PIPE FOUNDRY. ‘“S,Waturs 


Pres. 
Emaus Pa 6 Walnut &.. Phila , Pe 


DONALDSON IRON CO., 


Manufacturers of CAST IRON PIPE and special castings for 


ALL PIPES COAST VKKTICALLY EMAUS, LEHIGH CoO., PA. 


Warren Foundrv and Machine Companv, 


WORKS AT 
PHILLIPSBURGH, 
N, J. 


NEW YORE OFFICE, 
160 BROADWAY. 





CAST-IRON WATER AND GAS PFPiIKPw. 
From two to forty-eight inches diameter, Branches, Bonds, Retorts, Ete. 


ACLURSBEHS AGENTS FOR 


WATER & CAS-WORKS SUPPLIES. 


RON COMP CAST-IRON. WATER, GAS AND FLANGE 
Wrought Pipe, 5 Tubes. an 4s Bpectal “Work of | PIPE, SPECIAL CASTINGS, Bro. . 
CHAPMAN VALVE MANUF’G CO., VALVES AND HYDRANTS. 

Specifications 


for bids solicited and estimates cost all 
‘pecialties of she Bourn Founpry, such as Heavy Sirs Bolle aed Tonk We Work. 
RPAN COAST & HROGATRHNS. 


28 PLATT and 15 COLD STREETS. NEW YORK 


CLEVELAND PIPE WORKS CO., 


MANUFACTURERS OF 


WORKS: 
NEW PHILADELPHIA, 
OHIO. 


__._ GENERAL OFFICE: 
CLEVELAND, OHIO. 





The object of the author is to establish sys- 
tematic methods for tracing the hydraulic 
grade line, under the different circumstances 
likely to occur in practice, and generally. to 
furnish solutions for a large number of prac 
ee nee 
cases and extending to some rather intricate 
ones, not usually embraced in our hydraulic 
manuals. Published and for sale by 


ENGINEERING NEWS PUBLISHING CO., 
Trisune Buitpinc, New Yors 


PRACTICAL HYDRAULIC FORMU- 
LAE for the Distribution of Water 
Through Long Pipes. By E. SHERMAN 
GovuLp, M. Am. Soc. C. E. Consulting En- 
gineer to the Scranton Gas and Water Co. 
8 vo., cloth. Price $1.00. 





Re ee Pe ee eee ee ee 


WARRANTED SUPERIOR 
| To any 


ROSENDALE HYDRAULIC CEMENT 
MANUFACTURED. 
USED ON THE 


Most Important Works 


IN THE COUNTRY. 
Send for pamphiets on tests and testimonials. = 


The Oldest and fs Establishment in the United 


“HOFFMAN ” CEMENT. 


Bom. in competitive tag the Od RUPP La is 4 is AL a Abe ave aueaD. a 


eae se ie 


Fer Sale by all Dealers in Masons Materials, 
JOHNSON & WILSON, Gen’l Agts. 
Send for pamphlets. 45 BROADWAY, NEW Yor«. 
states./ TQ CONTRACTORS & ENGINEERS FOR SEWER & LARGE WATER TRENCHES. 


Machines te let for digging and back-filling. simple, some comple x. 
Many sizes. in cost of Ten years use. 


Used this season it Pee erica 
We publish, for free distribution, a pamphlet sabes valuable information about cement. Columbus, nati, 
am St., Boston, Mass. 


ter, , 
LAWRENCE CEMENT CO. 67 William St. N. Y. Chioage, St.Louis and’ many ether 


WARREN SCHARF ASPHALT PAVING co., 


GCrNUIN B 


TRINIDAD ASPHALT PAVEMENTS 


for Streets, Sidewalks, Driveways. 





Vhe Standard Pavement for 


Cheapness, Health, Durability, Smoothness 
and Safety. 


THIS PAVEMENT IMPROVES PROPERTY 25 TO 50 PER CENT. 


Principal Offic, 81 FULTON STREET, | NEW =O RK. 
NATIONAL FILTER 


SUCCESS by Fully covered by by 
SURFACE mieimimen ytd aes ; 
WASHING. Ma. Factories, 


els, etc 
National Water 
145 


“MACHINED” CAR WHEELS. | 


ANEW DEPARTURE 
t® THE MANUFACTURE OF CHILLED WHEELS: 

All wheels made by us are Gnished in a perfect,mechanical manner, being bored in the bub, 
ground perfectly true on the tread, and balanced. THEY ARE GUARANTEED TRUE to one sixty- 
fourth Ot an inch. This ensures additional life for the wheels, rolling stock, and permanent 
way, and better work with air brakes. The wheels ure finishe’ on machinery of entirely new 
design. The work isdone in @ rapid and economical, yet perfect manner. Immediate de- 
livery in any quantity. a solicited, 


new YORK Ch WHEEL WORKS, 


jy, R. BLLICOTT, Gen’) Agent, (t “he Building) 115 Broadway N. Y. 
P. H. outers, President. e. BUF® ALO, N. Y. 


Send for circulars and estimates 


GREAT SIMPLICITY 


EFFICIENCY 


Twenty ol oo ECONOMY 


Testimonials, ete, OURABILITY 
Pu rifying 


company, 
@6 Liberty St ork. 


SHICKLE, HARRISON & HOWARD mn COMPANY, 
ST. LOUIS, MO. 
Manufacturers of Cast-Iron Pipe for Water and Gas. 


(Capacity, 250 Tons per Day.) 


Gas Holders, Stand Towers 
for Water-Works, Flange Pipe, 
Pump connections, Fiexible 
Joints for use under water,and — 
all otner Wrought and Cast 
Iron Work required for Gas 
and Water-Works. 

Willerect GAS HOLDERS - 
and STAND TOWERS in any 
part of the United States, Can- 
ada and Mexico. 


: Cement also several hundred barrels 


ALSEN’S PORTLAN “CEMENT. 


POUGHKEEPSIE BRIDGE, Dwiox BRIDGE Co., Oct. 10, 1 
“In-our tests to-day a-sample of Alsen’s mixed neat broke at 935 Tbs., the highest 
we have ever known ; - was a 30 day test.” 
Very truly yours, J. F. O°ROURKE, Engineer in Charge. 


Aisen’s Portland Cement Works. “Post Building” 18 Exchange Place, WN. Y. 
Union Improved Cements. 


n, Contractor, Ghee ES. 40 St. Phila. 
CEMENTS Co 


canoes MPROVED 
DRAB used about thirty thousand (2,000 one at en es sem. = 
vi mprov 
Srns:—I have of your Giant Portland Cement in the oc. oselen of 
vania Avenue Section of the B, #0. Tunnel in this city. I can cheerfully ~~ 
hes to be equa! toany American manufacture - cement, and to be a ences 


JAMES J. RYAN. 
LESLEY & TRINKLE, Sales Agents, 
220 South Third St., Philadelphia, 


The extent of payements ini by this Com- 
Wnt, prior to Jan. 1, 1889, ae foliows: 
hington square yards. 


“ 
oo 


Tanane City 41. = 
Otber Cities. Maa = 


3,118,279 yards. 


THE PATENT HALE PAVEMENT 


Is the best and cheapest Roadway for cities and towns now in use, It is more 
durable than granite or asphalt and costs much less. 
riptive pamphlet sent on application. Correspondence solicited. Address 


CHARLES CATLETT, General Manager. Staunton, Va. 


=. WORTON CEBMANT. 
19,411 BARRELS USED IN THE 


Additional wae Supply For soe York an leane at Dam. 
ase of ‘of yourcement du the ‘ave years e the COMnanGeli of sath 
Bronx River Water Supply, enables me to recommend it with con 
EF. ©. Norton, Manufacturer, 92 Broadway, New York. 
cia ARD SECTIONS ic } LBS. PER } YARD, 
ET RAILS ° 
Pennaylvania Steel Co.. 
3 Wall @t.. cor Broadway. New York (iry. 
STEPHEN W. BALDWIN Saies Agent 
ALT PAVING ese 
It will save to per cent. of the cost of 
ITS ADVANTAGES. ‘ oe aa any 
city. 
It. will save 60 to 75 percent. of repairs to 
vehicles. 
It ye Apes nerves and health, and 
It is the only pavement which in this coun- 


try can to day show 200 miles of surface in | * 
first class order. It is the standard pavement | 7,- 


Seve Ot Se 208 miles of 26 ft. | of America. 8 
For plans and ostimates apply to the general offloes of the Barber Asphalt Paving Company. 











